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TO HIS 
HIGHNESSE 
The Prince Elector 


Palatine. 
May ir pleafe your Highneffe, 
a 33,5 Ponld not thus have preſen- 
22! rd mydiverſiots, where 1 
I Ry owe ry fudy 2nd bufineſs, 
22 IB) but that where all is due, 4 
1118 149 not juitly withhold any part. 

This following Diſcourſe was compo- 
ſed ſome years foce at my ſpare hiners ir 
the Vnivetſity. The ſubjet? of 14 is thix- 
ed Mathematicks which i did the rather 
at ſuch times make choice of, 4s btine for 
the pleaſure of it, ore proper for recrea- 
tton, and for the facility more ſurable to 
my abilities and leiſure. 

I ſhould not Sir, have been ambitions 
of any ſo Great(I could not of any Better) 
Patronage, had not my relation both en- 
gaggy and emboldned me to this Dedica- 
tion. 

They that Exwow your Highneſſe how 
great 47 enconrager you are, and how able 


; 
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a Fndge in all kind of ingenuous arts and 
literature , muſt needs — your 
preſſures ard low condition , to be none 


of the leaſt miſchiefs (amongſt thoſe many 


' other) under whichthe Common-wmealth of 


learning does now ſuffer. 

It would in many reſpetts much con- 
duce to the generall advancement of reli- 
gion and learning, if the reformed Chur- 
ches in whoſe cauſe and defence your fa- 
mily hath ſo deeply _ , were but 
effettnally mindfull of their engagements 
toit, And particularly, if theſe preſent 
unhappy differences of this Nation did 
net occafion foo much forgetfulneſſe of 
their former zeal and profeſſcons for the 


vindicating of your family, and the re- 


| ſtoring of your Highneſſe ; the haſtning 


and accompliſhment of which , together 

with the increaſe of all heavenly bleſings 

__ your Highneſſe , ſhall be the hearty 
ayly prayer of 

Your Highneſſe 


moſt humble and moſt devgged 
ſervant and Chaplain, 


Jonun WILKINS 
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TO 
THE READER. 


PT is related of Heraclitm | 
that when his Scholars 
had found him in a! 
FT tradeſmans ſhop, whe- 
2 & ther they were aſhained | 
Sp lo enter. He told them, 
Luod neque tali loco dis de- 
ſunt immortales , that the gods were as 
wel{ converſant in ſuch places as in others; 
Intimating that a divine power and wiſ- 
dome might be diſcerned even in thoſe 
common arts, which are ſo much deſpiſed; 
And thovgh the manuall exerciſe and pra- 
Riſe of them be eſteemed ignoble, yerthe 
ſtudy of their generall cauſes and princi- 
ples, cannot bee prejudiciall to any other 
(though the molt ſacred) profeſlion, 

It hath been my uſuall cuſtome in the 
courſe of my other ſtudies, to propoſe di- 
vers Mathematicall or Philoſophicall inqui- 
ries,for the recreation of my leiſure howers, 
and as I could gather ſatisfation to com- 
poſe them into ſome form and method. 

Some of theſe have been formerly publi- | 
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To the Reader. 


(hed, and I have now ventured forth this 
diſcourſe ; wherein beſides the great de/ight 
and pleaſure.( which every rationall Reader 


| mult needs finde in ſuch notions as carry 


with them their own evidence and demon- 
ſtration)there is alſo much real benefit to be 
learned;particularly for ſuch Gentlemen as 
employ their eſtates in thoſe chargeable ad- 
vencures of Drayning, Mines,Cole- pits,&c, 
who may from heace learn thechief grounds 
& nature of Engines,& thereby more ealily 
avoid the deluſions of any cheating Impo= 
ſtor: And allo for ſuch common artificers, 
as are well skilled in the praftiſe of thefe 
arts, who may be much advantaged by the 
right underſtanding of their grounds and 
T heory. 

Ramus hath obſerved, that the reaſon 
why Germany hath been ſo eminent for 
Mechanicall inventions, is becauſe there 
have been publike Lectures of this kind 
inſticuted amongſt them, and thoſe not on- 
ly in the learned languages, bur alſo in the 
vulgar tongue , for the capacity of every 
unlettered ingenious Artificer, 

This whole Difconrſe I call Mathemati- 
call Magick, becauſe the art of fuck Mecha- 


nicall inventions as are here chicfly inlifted 


upon, hath been formerly ſo ftyled; and in 
alluſion to vulgar opinion,which doth com- 


| monly attribute all fuch ſtrange operations 


anro 
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To the Reader. 
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anco the power of Magick; For which'rea- 


| ſon the Ancients did name this: art ©avus- 


Tmunnny Or Mirandorum E feftrix, _ 
The firit book is called Archimedes , be- 


cauſe he was the chicfeſt in diſcoyering 'of | 


Mechanicall powers, 

The ſecond is ſtyled by the name of De- 
d:[us,who is related to be one of the firſt 
& molt famous amongſt theAncients for his 
$kil in making Automata,or ſelf-movingEn. 
gines : both theſe being two of che firſt Ay. 
chots that did reduce Sfathembricall prin. 
ciples tro Mechanicall exptriffients. 

- Other diſcourſes of this kind, art for the 
moſt part large and volumuans., of great 
price and hardly gotten ; and beſides,there 
are not any of chem(that I know of) in,our 
vulgar tongue, for which cheſe Mechanicall 
arts of all other are moſt proper: Theſe in- 
conveniences ate hete in ſome” incaſare re- 
medied,together with the addition (if I mi- 
ſtake not)of divers chings'very confiderable, 


and not inſiſted upon by others, 


The 
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T he firſt Book. 


Cnavp. I. 
The excellency of theſe Arts. Why they 
were concealed by the Ancients. The 


Authours that have treated of them, 
bout which the ſons of men 


20 doe buſie their endevours, 


may be generally compriſed under 
theſe three kinds: 


Divine. 
Narturall. 
Artificiall. 


LL thoſe various ſtudies a- 


| B Tul. - 
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2 | Archimedes. or, Lis. 1. | 


| To the firſt of theſe, is reducible, | 
| | nor onely the ſpeculartzon of Theolo- 
gicall truths , bur allo the pradiſe of 
thoſe virtues, which may advancage 
our minds, in the ehquiry after their 
proper happinefſe. And theſe arts a- 
lone may truly be ſtyled liberall, 
Sex. Fp. | Ouz liberum faciunt hominem , quibus 
cure virius eſt, (ſaith the divine Sto- 
ick) which ſer.a man ar liberty from 
his luſts and paſſions. 
To the ſecond may be referred all 
that knowledge, which concerns the 
| frame of this great Univerſe, orthe 
uſuall courſe of providence, in the 
government of theſe created things. 
To the laft doe belong all thoſe 
inventions , whereby nature is any 
way \quickned or advanced in her de- 
feats: Theſe artificiall experiments 
being (as it were) but ſo many Effays, 
whereby men doe naturally attempt 
'ro reſtore themſelves from the firſt 
| generall curſe inflifed ypon their 
labours. | 
| This following Diſcourſe , does | 
ſ properly appertain to this latter kind. 
Now | 


OO" SO gen" a 


Cara. Mechanicall Powers, 


Now Art may be ſaid, either ro 
imitate nature, «Sin limming and pi- 
ures; or to h-1p nature , as in medi- 
cine; or tO overcome, and advance na- 
ture, as in thele Mechanicall difci- 
plines , which in this reſpe& are by 
{o much co be preferred before the 
other , by how much their end and 
power is more excellent. Nor are 
they therefore to bee eſteemed lefſe 
noble, becauſe more practicall, ſince | 
our beſt and moſt divine knowledge 
is intended for action, and thoſe may 
juſtly be counted barren ſtudies, 
| which doe not conduce to practiſe as 
their proper end. | 

Bur fo apt are we to contemn eve- 
ry ching which is common, that the 
ancient Philoſophers eſteemed it a; 
great part of wiſdome to conceale| 
their learning from vulgar apprehen- 
ſion or uſe, thereby the berter to 
maintain it, in its due honour and 
reſpet. And therefore did they ge- 
nerally vail all their Arcs and Scien- 
ces, under ſuch myſticall expreſſions, 
as might excite the peoples wonder 

B 2 and 


_— _ _— 
——_—— 
- 


Maciobius 
1 Somn. 
Scip.l.x. 
"XA 


Archimedes; or, 


Lis .1.| 


| theſe operations. 


and reverence, fearing leſt a more 
eaſte and familiar diſcovery, might 
expoſe them to contempt. Sic pſa 
myſteria fabularum cunicalss operiuntur, 
ſummatibus tantum virts, ſapientia in- 
terprete, Vert arcani conſcirs ; Content! 
ſont reliqui,, ad venerationem , figurts 


| defendentibus a vilitate ſecretum,(aith a 


Platonick. 

Hence was it, that the ancient Ma- 
themaricians did place all cheir learn- 
ing inabſtracted ſpeculations,refuſing 
to debaſe the principles of that noble 
profeſſion unto Mechanicall <xperi- 
ments. Inſomuch , that thoſe very 


| Authors amongſt them, who were 


moſt emincnt for their inventions 
of this kind, and were willing by 
cheir own practiſe ; ro maniteſt unto 
the world, thoſe artificiall wonders, 
chat might be wrought by theſe arts, 
as Daedalus, Archytas, Archimedes, Fc. 
were notwithſtanding ſo much infe- 
ed with this blind ſuperſtition, as 
nor to leave anything in writing,con- 
cerning the grounds and manner of 


Wy” tans. 
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Quintilian ſpeaking to this pur- 
pole of Archimedes, ſaith thus. Quam- 
vis tantum tamque ſingularem Geome- 
trig uſum, Archimedes, ſingularibus ex- 
empls, & admirand:s operibus oftende- 
rit, propter que non humane ſed divi- 
ne ſcientie laudem ſit adeptus heſit ta- 
men in illa Hatonts perſuaſione,nec ul- 
lam Mechanicam literam prodere volutt. 

By which means, poſterity hath 
unhappily loſt , nor onely the benefit 
of thoſe particular diſcoveries , but 
alſo the proficiency of thoſe arts in 
generall. For when oncethe learn- 
ed men did forbid the reducing of 
them to particular uſe, and vulgar 
experiment: others did thereupon re- 
fuſe theſe ſtudies themſelves , as be- 
ing but empty and uſeleſſe ſpeculari- 
ons. Whence it came to paſle that 
the ſcience of Geometry was ſo uni- 
verſally neglected, receiving little or 
no addition for many hundred years 
together. 

Amongſt theſe Ancients, the di- 
vine Plato is obſerved to be one of | 
rhe greateſt ſticklers for rhis fond 


m—__ 
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Ariſt. 
| Lueft, 
| Mccban. 


| Archunedes, or, L1s. 1. 
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opinion , ſeverely dehorting all his 


| followers from proſtituting Mathe- 


maricall principles, unto common 
apprehenſion or practiſe, Like the 
envious Emperour Trberivs, who is 
reported to have killed an Artificer 
for making glaſſe malleable, fearing 
leſt thereby the price of merals might 
be debaſed. So he, in his ſuperſtition 
ro Philoſophy , would rather chuſe 
to deprive the world of all thoſe 
uſefull and excellent inventions, 
which might be thence coarived , 
chen ro expoſe that profeſſion unto 
the contempr of the ignorant vulgar. 

Bur his Scholar Ariffotle, (as in ma- 
ny other particulars, ſo likewiſe in 
this ) didjuftly oppoſe him, and be- 
came himſelf one of che firſt Au- 
chours, that hath writ any methodi- 
call Diſconrſe concerning theſe ares, 
chufing rather a certain and. generall 
benefit, before the hazzard thar might 
accrue from the vain and groundleſſe 
diſ-reſpeQs of ſome ignorant perſons. 
' Being ſo far from efteemmg Geo- 
; metry diſhonoured by the applicati- 


On 


Cay.1. Mechanicall Pawers. 


on of it ro Mechanicall-practiſes,that 
he rather thought ir ro be thereby 
adorned, as with curious variety,and 
to be exalced unto irs narurall end. 
And whereas the Mathemarticians of 
thoſe former ages, did poſſeſle all 


_—_— 


their wealth, only in thought and no- 


wiſe Steward, did lay it ont to par- 
ticular uſe and improvement, rightly 


of publike benefir, before the ſha- 
dows of ſome retired ſpeculation, or 
w_ opinion. | 

ince him there have been divers 
other Authors, who have been emi- 
' nent for their writings of this na- 
rure. Such were. Hero Alexanarians, 
Hero Mechanicus , Pappus Alexanari- 
nus, Proclus Mathematicus, Vitrwuins, 
Guidys Vbaldus, Henricus Monanths- 
1 us, Galileus, Gutvara, Merſennus,Bet- 
tinus,&c. Beſides many others, that 
have treated largely of ſeverall en- 
gines, as Auguſtine Ramell} , Vittorio 
Zancha , Facabus Beſſonius, Vegeti- 
| #s, Lipſins. B 4 


their learning, as coverous men doe | 


tion ; the judicious Ariſtotle , like a | 


preferring the reality and ſubſtance ' 


Moſt | 
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Lypſes. 


| Polyorcet. 
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Moſt of which Authours I have 
peruſed, and ſhall willingly acknow- 
ledge my ſelf a debtor co them for 
many things in this following Diſ- 
courſe. 


% 


C ay. IL. 

Concerning the name of this Art.That it 
may properly be ſtyled liberall, The 
ſubjeft and nature of it, 

F* He word Mechanick is thought to 

be derived am 7% wits x} aver mul- 

#7 aſcendere, pertingere : intimating 

che efficacy and force of ſuch inven- 

tions. Or elſe me ww ive, {ſaich 

Euſt athins ) quia hiſcere non ſinit , be- 

cauſe theſe arcs are 1o 'full of plea- 

{ſant-variety , that chey-admic nor ei- 

| ther of florh or wearineſſe. *- © | 
According to ordinary fignificati- 

on, the-word is uſed inoppoſlicionto | 
the liberall arts: whereas in propri- 

cy. of ſpeech thole-employments a- 

lone may be ſtyled z{tberall, which re- 

| quire onely ſome bodily exerciſe , as 
| manufactures, trades,&c.- Andon the 
| con- 


my 


_— 
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contrary that diſcipline , which dil. 
covers the generall cauſes, effe&ts,and 
properties of things , may truly be e- 
ſteemed as a ſpeczes of Philoſophy. 

Bur here it ſhould be nored , thar | 
this art is uſually diſtinguiſhed into 
a twofold kind: 

I. Rational. 
2. Cheirurgicall. 

The Rationall is that which treats 
of thoſe principles, and fundamentrall 
notions , which may concern theſe 
Mechanicall praiſes. : 

The Cheirurgicall or Mannall, doth 
refer to the making of theſe inſtru- 
ments, and the exerciſing of ſuch par- 
ticular experiments. As in the works 
of Architecture, Fortifications , and 
the like, 

The firſt of theſe, is the ſubjet of 
this diſcourſe, and may properly be 
ſtyled Uberall, as juſtly deſerving the 
proſecution of an ingenuous minde. 
For if we conſider it according to its 
birth and originall , we ſhall finde ic 
ro ſpring from honourable parentage, 
being - produced by Geometry on the 
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one ſide, and natural Philoſaphy on 


| ebe other. If according to its uſe and 


benefit, we may then diſcern that to 
chis ſhould be referred all choſe arts 
and profeſſions , ſo neceſſary for hu- 
mane ſociety, whereby nature is not 
onely directed in her uſuall courſe, 
bur ſometimes alſo commanded a- 
gainſt her own law. The particulars 
that concern ArchiteQure, Navigati- 
on, Husbandry, Military affairs, 8c. 
are moſt of them reducible to this 
art, both for their invention and uſe. 

Thoſe other diſciplines of Logick, 
Rhetorick,8&c., doe not more protet 
and adornthe mind , then theſe Me- 
chanicall powers doe the body. | 

And therefore are they well wor- 
thy to be entertained with greater 
induſtry and reſpe&, then they coms» 
monly meet with in rheſe times; 
wherein there be very many that 
pretend to be maſters in all the libe- 
rall arts, who ſcarce underſtand any 
thing intheſe particulars. 

The ſubje& of this art is concern- | 
ing the heavineſſe of ſeverall —_ 
or 


——_ 


n> 
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or the proportion that is required 
betwixt any weight , in relation co 
the power which may be able to 
move ic. And ſo it refers likewiſe 
ro violent and artificiall motion , as 
Philoſophy dath to that which is na- 
rural. | 
The proper end for which this art 
is intended, is to teach how by un- | 
derftanding the true difference be- | 
 ewixt the werght and the power, a man | 
may adde ſuch a firting ſupplement | 
rothe ſtrength of the power , that it ' 
ſhall be able ro move any conceiva- | 
ble weight, though it ſhould never ſo 
much exceed that force , which che 
power is naturally endowed with. : 
Thearrt ic ſelf may be thus deſcri- 
| bed, robea Marhemaricall diſcipline, |. 
which by the help of Geomerricall | 
principles doth teach to contrive ſe- 
verall weights and powers, unto any 
kind, either of motion or reſt , accor-| 
ding as the Artificer ſhall determine. = 
If ic be doubred how this may be. .,;,.. © 
eſteemed a ſpecies of Mathemaricks, pref.in ib. 
when as it treats of weights , and nor | = _ 
| $TEVILGLIS. 


| 
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| of quantity ; For ſatisfaction tothis, 
there are two particulars conſiderable. 
1. Mathematicks in its latitude is u- 
ſually divided into pure and mixed, 
And though the pure doe handle on- 
ly abſtraft quantity in the generall , as 
Geometry, Arithmetick : yer that which 
is 91xed doth conſider the quantity 
| of ſome particular determinate ſubject. 
So Aſtronomy handles the quantity of 
heavenly motions, Muſick of ſounds, 
and Mechanicks of weights 8& powers. 
| 7. Heavineſſe or weight is not here 
conlidered , as being ſuch a naturall 
quality, whereby condenſed bodies do 
of themſelves texd downwards ; bur 
rather as being an affection, whereby 
they may be meaſured. And in this 
| Mccaph.l..| ſenſe Ariſtotle himſelfe referres it 
10-5 [amongſt the other ſpecies of quantity, 
1 as having the ſame proper eſſence, 
which is to be compounded of inre- 
grall parts. So a pound doth conſiſt 
of ounces,drams,fcruples. W hence it 
is evident, that there is not any ſuch 
repugnancy in the ſubje& of this arc, 
as may hinder it from being a true ſþe- 
| cies of Mathematicks, Cay. 


| 
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| Cav, III. 
of the firſt Mechanical faculty, the Bal- 
lance. 


T He Mechanicall faculties, by 

which the experiments of this 
nature muſt be contrived, are uſual- 
ly reckoned to be theſe 1x : 


I. Litra. 1. The Ballance. 

2. Vectts, | 2. The Leaver, 

3- Axis in 3. The Wheel. 
Peritrochio. 

4. Trochlea. | 
5. Cuntus. 5. The Wedge. 
6. Cochlea. | 6. The Screw. 


Unto ſome of which, the force of. 
all Mechanicall inventions muſt ne- 
ceſſarily be reduced. I ſhall ſpeak of 
chem ſeverally and in this order. 

Firſt, concerning the Ballance; this, 
& the Leaver are uſually confounded 
rogether,as being but one faculty, be- 
cauſe the generall grounds & propor- 
tions ofeithers force is ſo exactly the 
ſame.Bur for better diſtintio,8 more 


4. The Pulley, 


clear 


recs 
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clear diſcovery of their natures , I 
ſhall creat of chem ſeverally. 

Thegirſt invention of the ballance 
is commonly attributed ro Aferea, 
who is therefore deified for the god- 
defle of jultice; and that inſtrument 
it ſelf advanced amongſt the celeſti- 
all ſigns. 

The particulars concerning it are 
ſo commonly known, and of ſuch ea- 
ſie experiment , that they will not 
need any large explication. The chief 
end and purpoſe of ir, is for the di- 
ſtin&tion of ſeverall ponderoſfities; 
For che underſtanding of which, we 
muſt note, that it the length of the 
{ides in the Ballance, and the weights 
at the ends of them be both mutual. 
ly <quall , rhen the Beam will be in 
2 horizoncall firuation, Bar on the 
contrary, if cither the weights alone 
be equall, and not their diſtances, or 
the diſtances alone, and not the 
weights , then the Beam will accor- 
dingly decline, | 

Asin this following diagram. 


ha 


. 
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| unto thart at B, ( which points are 
' both equally diſtant from the center 


Suppoſe an equall weight at C, 


A, ) it is evident that then the beam 
B F, will hang horizoncally. Bur if 
the weight ſuppoſed at C, be unequall 
ro that at B, or if there be an equall 
weight at DE, or any of the other 
unequall diſtances z the Beam muſt 
then neceſſarily decline. 

With this kinde of Ballance, it is 


uſuall by the help onely of one | 


oravities, whether mote or leſle, rhen 
that by which they are meaſured. As 
by the example here deſcribed, a man 
may with one pound alone, weigh any 
other body within ten pounds, be- 
cauſc the heavinefſe of any weight 


weight , to meaſure oi or different 


1 


_ doth | 
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; doth increaſe proportionably to its 
diſtance from the Center, Thus one 
pound at D, will equiponderate unto 
ewo pounds at B, becauſe the diſtance 

A DÞ, is double unto A B. And for the 

' fame reaſon, one pound at E, will e- 

 quipond:rate to three pound at B, and 
one pound at F, unto ten at B, becauſe 

there is {till the ſame diſproportion 
berwixc their ſeverall diſtances. 

; This kind of Ballance is uſually 

SG ſtyled Romana, ſtatera. It ſeems to 

[:;.:. be of ancient uſe, and is mentioned 

by Ariſtotle under the name of gdazy2. 
' Hence itis caſte toapprehend, how 
that falſe ballance may be compoſed 
| {o often condemned by the wiſe man, 

Prov.1.z | as being an abomination to the Lord. 

lems. | If the fides of the Beam be nor e- 

20.10.23, | Qually divided, as ſuppoſe one have 

Pappus, | 19 paits, and. the other 11, then any 

Collet. | two weights that differ according to 

is, | this proportion, (the heavier being 

placed on the ſhortcr fide, and the 
lighrer on the longer) will equi- 
ponderate. And yet both the ſcoles 
being empty, ſhall hang in «qwlibrio, 


_ 


— 
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as if they were exactly juſt and true, 
as in this deſcription. 


(©) 
A. 


[ 


B 


| 
| 
I» 
[#] » EK 
Suppoſe A C, to have 11 ſuch parts, 
whereof A B, has but 10, and yer both 
of them to be inthemſelves of equall 
weight; it is certain, thar wherher 
the ſcoles be empty, or whether in the 
| {cole D, we put 11 pound, andat Z, 
| 10 pound, yer both of chem ſhall equi- 
ponderare , becauſe there is juſt ſuch 
a diſproportion in the lengch of the 
fides A C, being unto A B, as 11 tO 10. 
The frequency of ſuch couſenages 
in theſe days , may be evident from 
common experience : and that they 


| were uſed alſo in former ages, may 
appear 


al 


Luzſtion. 


"XU 
Bud&#us, 
Hence the 
proverb 
Zygoſtatica 
fides. 


1 Chron. 


23.29. 


Exod.;o, 
I 3. 
Lev.27.25 
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appear from Ari/totles teſtimony con- 
cerning the Merchants in his time. 
For the remedying of ſuch abuſesthe 
Ancients did appoint divers officers, 
ſtyled Cvzzm, who wereto overlook 
the common meaſures. 

So great care was there amongſt 
che Jews for the preſervation of 
commurative juſtice from all abuſe 
and falſification in this kind, that the 
publike ſtandards and originals, by 
which all other meafures were to be 
tryed and allowed, were with much 
religion preſerved in the ſanQuary, 
the care ofthem-being committed to 
the Prieſts and Levites, whoſe office 
ic was to look unto all manner of mea- 
ſures and ſize. Hence is that frequent 
expreſſion , According to the ſhekel of 
the Sanftnary; and that Law, All thy 
eſtimations fhall bee according to the 
[hekel of the Sanffuary , which doth 
not refer to any weight or coin, di- 
ſtint from, and more then the vul- 
gar, (as ſome fondly conceive ) but 
doth onely oblige men in their dea- 
ling and traffique to make uſe of oy 
ju 


— — 


| 
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| would turne with the four hundredth 
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juſt{meaſures, as were agreeable unto | 


che publike ſtandards that were kept 
in the Sanctuary. | 

The manner how ſach deceitful 
ballances may be diſcovered, is by 
changing the weights into each other 
{cole, :nd then the inequality will be 
manifeſt, 

From the former grounds rightly 
apprehended, it is eafie ro conceive 
how a man may finde out the juſt 
proportion of a weight, which in any 
point given, ſhall equiponderare to 
ſeverall weights given , hanging in 
ſeverall places of the Beam. 

Some of theſe ballances are made 
ſoexaR, (thoſe eſpecially which the 
refiners uſe) as to be fenfibly curn- 
ed with the eightierh part of a grain: 
which (though it may ſeeme very 
ſtrange) is nothing co what * Capel- 
[ns relates of one at Sedan , that 


part of a grain. 
There are ſeverall contrivances to 


Maſter 
Greaves 
Romane 
foor. 

* De poxt- 
deribires 
nummis 


make ufe of theſe in meaſuring the 
weight of blows,the force of powder, 
— &3 _ the 
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} che ſtrength of ſtrings, or other ob- | 
| long ſubſtances,condenſed air, the di- | 
ſtin& proportion of ſeverall metals | 
mixed together, the different gravity | 
of divers bodies in the water , from | 
what they have inthe openair, with 
| divers the like ingenuous inquiries. 
li 
Cav. IV. l 
Concerning the ſecond Mechanick fa- 
culty, the Leaver, | 
£ = He ſecond Mechanicall faculty, is 
the Leaver; the firſt invention | 
| | of it is uſually aſcribed ro Nepture, | 
and repreſented by his Trident, which 
{ 5a: | in the Greek are both called by one 
| {7:fole | name,and are not very unlike in form, 
1</- | being both ofthem ſomewhat broa- 
64p.44 |} derat oneend,then inthe other parts. re 
Archime. There is one main principle con- Cc 
gore cerning it, which is (as it were) the tf 
rant. | Very ſum and epitome of this whole PC 
p/27-7-. | art. Che meaning of itis thus expreſ- 
Acthitelt, ſed by Ariſtotle, 3 73 uviuevor bdeggoess 75 pt 
Wnoc,s8., | wer ul x05 Be55s 70 wing al umimvger, That | th 
3 15, 
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is, asthe weight is to an equivalent 
power, ſo is the diſtance bertwixt the 
weight and the center, unto the di- 
ſtance berwixt - the center and the 
power, and ſo reciprocally. Or thus, 
the power that doth equiponderate 
with any weight, muſt have the ſame 
proportion unto it, as there is betwixt 
cheir ſeverall diſtances from the cen- 
ter or fulciment : asinthis following 
figure. 


Where ſuppoſe the Leaver to bee 
repreſcnted by the length 4 B, the 
center or * prop at the point C, 
the weight to bee ſuſtained D, the 
powerthart doth uphold it EF. 

Now the meaning of the foreſaid 
principle doth import thus much ; 
that the power at Z, muſt beax the 

C 3 ſame 
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{ame proportion to the weight D, as 
the diſtance C A, doth ro the other 
CB, which, becauſe ir is oftuple in 
the preſent example, therefore it will 
tollow that one pound ar B, or EZ, 
will equiponderate to eight pounds 
at A,or D, as is expreſſed in the fi- 
gure. The ground of which maxime 
1s this, becauſe che point C, is ſup- 
poſed to be the center of gravity, on 
either fide of which, the parts are 
of equall weight. | 

And this kind of proportion is 
not onely ro be obſerved when the 
power doth preſſe downwards, ( as in 
the former example) bur alſo in the 
other ſpecies of violent motion, as 
lifting, drawing, and the like. Thus it 
the prop or tulciment were ſuppoſed 
to be ar the extremity of the Leaver, 
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As in this Diagram at A, then the 
weight 3, would require ſuch a diffe- 
rence in the ſtrengths or powers that 
did ſuſtain ir, as there is berwixt the 
ſeverall diſtances A C, and B C. For 
as the diſtance AB, is unto AC, ſo 
is the power ar C, to the weight art 
B, that is, the power at. 4, muſt bee 
double to that at C, becauſe the di- 
ſtance B C, is twice as much as B A. 
From whence it is eafie to conceive, 
how any burden carried betwixt two 
perſons, may be proportioned accor- 
ding to their different ſtrengths, If 
the weight were imagined to hang 
at the number 2, then the power at 
C, would ſuſtain but two of thoſe 
parts, whereof thar ar 4, did uphold 
16, If it be ſuppoſed at the figure 
(3)then the ſtrength ar C, to that ar 
A, would be bur as three to fifreen. 
But if it were fituared at the figure 
(9) then each of the extremities would 
participang of it alike , becauſe that 
being the middle, both che diſtances 
are equall. If atthe number(12)then 
the ſtrength at C, is required to be 
C ble 


4 dou 


The right 
unde: {tm- 
ding of this 
doth much 
conduce to 
che expii- 
cation of 
the Pulley, 
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; double unto that at 4. And in the 
like manner are we to conceive of the 
other intermediate diviſions. 

| Thus alſo muft ir be, if we ſuppoſe 
the power to be placed berwixt the 
tulciment and the weight , as in this 
example. 


| 


7 B C 
: ſa 


| Where, as AC, isto A B, ſois the 
power at B, to the weight at C. 

Hence likewiſe may we conceive 
che reaſon why it is much harder to 
carry any long ſubſtance, either on 
the ſhoulders, or in the hand, if it be 
held by either of the extreams , then 
if it be ſuſtained by the middle of ir. 
The ſtrength that muſt equiponde- 
rate at the nearerend, ſometimes tn- 
creaſing the weight almoſt double 
tro what it 1s in it ſelf. 


Imagine 


munmnny 
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Imagine the point 4, to bee the 
place where any long ſubſtance ( as 
{uppoſe a Pike) is ſuſtained ; it is 
evident from the former principle, 
that the ſtrength ar B, (which makes | 
Ne it lyc levell) muſt be <quall roall che] 
length 4 C,which is almoſt the whole 


Ye Pike. 

_" And as it is in the depreſling , or 
_ elevating, ſolikewiſe is it in the draw- | 
Wn ing of any weight,as a Coach,Plow, 
n or the like. 
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Let the line D B, repreſent the Pole 


_— 
[ [] 


or Carriage on which the burden is | 


{nſtained, and the line 4 C, the croſle 


barre 5 at each of its extremities, | 


there is a ſeverall ſpring-tree G FH, 
and 7 X, to which either horſes or 
oxen may be faſtned. Now becauſe 
A, and C, are equally diſtant from 
the middle B, therefore in this caſe 
che ſtrengrh muſt be equall on both 


ſides ; bur if we ſuppoſe one of theſe l 


ſpring-trees to bee faſtned unto the 


points E, or F, then the ſtrength re- 


uired to draw on that fide, will be 
o much more, as the diſtance EB, 
or F B, is lefſe then thar of A B; that 
is, either asthree to four, asE B, to 


I 
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B A,or as oneto two, asSFB,toB A. 
So that the beaſt faſtned ar 4, will 
not draw ſo much by a quarter, as 
the otherat EF, and bur halt as much 
as One at F, 

Whence it is eafie to conceive 
how a husbandman ( cum 7nequales 
veniunt ad aratra juvenci ) may pro- 
portion the labour of drawing Ac- 
cording to the ſeverall ſtrength of 
his oxen, | 

Unco. this Mechanicall faculty 
ſhould bee reduced ſundry other in- 
ſ{truments in common uſe. Thus the 
oares, ſtearn, maſts,&c. according to 
their force, whereby they give mo- 
tion tO the ſhip,are to be conceived 
under this head. | 

Thus likewiſe for that engine, 
whereby Brewers and Dyers doe 
commonly draw water , Which Ar:- 
ſtotle cals xuaiyeor, and others Tollenon, 


' This being the ſame kind of inſtru- 


ment, by which Archimedes drew up 
the ſhips of Marcellss, 
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Cav.V. 
How the natural motion of living 
creatures is conformable to theſe artt- 
ficiall rales. 


T He former principle being alrea- 
dy explained, concerning artifi- 
ciall and dead morions, it will nor 
be alrogether impertinent, if in the 
next place, wee apply it unto thoſe 
that are naturall in living bodies, 
and examine whether theſe alſo are 
not governed by the ſame kinde of 
proportions, | 

In all perfe& living creatures,there 
is a twofold kind of motive inſtru- 
| ments: | 

1. Primary, the muſcles. 

2. Secondary, the members. 

The muſcles are naturally firted 
to be inſtruments of motion, by the 
manner of their frame and com 
ſure; conſiſting of fleſh as their chief 
materiall, and beſides of Nervs , Li- 
gatures, Veins, Arteries, and Mem- 


| branes, 


The | 


a | 
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The Nerws ſerve for the convey- 


| ance of the motive faculty from the 


brain. The Ligatures for the ſtrength- 
ning of them, that they may nor flag 
and languiſh in their motions. The 
Yerns for their nouriſhment. The Ar- 
tcries for the ſupplying of them with 
ſpirit, andnaturall vigor. The Mem- 
branes for the comprehenſion or in- 
cloſure of all theſe cogether, and for 


the diſtintion of one muſcle from 
-] another. There are beſides divers 
| fbre or hairy ſubſtances, which na- 
ture hath beſtowed for the farther 


corroborating of their motions;theſe 
being diſperſed through every muſcle, 
do ſo joyn together in the end of 
them, as to make intire nervous bo- 
dies , which are called Texdones , al- 
moſt like the griſles. Now this(ſaith 
Galep) may firly be compared to the 


broader part of the Leaver, that is | 


pur under the weight, which, as it 
ought ro be ſo much the ſtronger, 
by how much ir is put to a greater 
force; ſo likewiſe by this, doth na- 


ture inable the muſcles and nervs 
for 
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for thoſe morions, which otherwiſe 
would b2 roo difficul for them. 

Whence it may evidently appear, 
chat according to the opinion of 
rhar eminent Phyfitian, theſe naru- 
rall morions are regulated Dy the 
like grounds with the antificiall. 

2. Thus alſo is ir in thoſe ſecon- 
dary inſtruments of motion , the 
| | members: amongſt which, the hand 
| Deuſupar- | iS 3g;2v09 3p24roy, the Juſtrument of in- 
| 9#61:c2- | ftrnments, (as Galen ſyles it; ) and as 
the foul of man doth bear in ir che 
image of the divine wifdome and | 
providerice , ſo this part of the body 
feems in ſome fort to repreſent the 
omniporency of God, whileſt iris | 
able eo perform ſuch various and 
wonderfull effects by the help of this 
art. But now for its own proper 
naturall ſtrength, in the lifting arry 
great weight, this is always propot- | 
tioned according to its extenfron | 
trom the body , being of leaft force 
when it is fully ſtrerched our, or ar 
arms end, (as we fay) becauſe then | 
che ſhovider joynt is as the center of | 

its }- 


ND Eran eos rent 


A Rs 3 awd ASD db ( +4 


” = _wm_w = WW nw Dy CS OW 


Ca —_ Mechanical Powers. 


its motion, from which, the hand in 
chat poſture, being very remote, the 
weight of any thing it holds muſt 
be accordingly augmented. Whereas 
the arm being drawn in, the elbow 
zoynt doth then become its center, , 
which will diminiſh the weight pro- 
portionably, as thar part is neerer 
unto it then the other. 

To this purpoſe alſo, there is a- 
nother ſubtle probleme propoſed by 


Ariſtotle , concerning the poſtures of | c.31. 


ſicting and riſing. up. The quere is 
this, Why a man cannot riſe up from 
his ſear , unleſle he firſt , eirher bend 
his body forward, or thruſt his feer 

In the poſture of ſiting, our legs 
are ſuppoſed ro make a right angle | 
with our thighs, and they with our | 
backs, as in this figure. 


- ha. _ ” ts. 


a | 
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= 4 
i 
F:- bas n 
| - : 
Where ler A B, repreſent the back» l 
B C,the thighs, C D, the legs. Now 4 
_ {it is evident, that a man cannot riſe : 
| from this poſture , unleſſe either the x 
back 4 B, do firſt incline unto F, to C 
make anacute angle with the thighs 
BC; orelſe that thelegs C D, do in- 
cline rowards Z, which may alſo 
| make an acute angle with thethighs | 
BC; or laſtly , unleſſe both of them || 
do decline to the points G H, where 
they may be included in the ſame 
perpendicular. | , 
For i Th 


— — 


| 
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For the reſolution of which , the 
Philoſopher. propoſes theſe ewo par- 


ticulars. 
I. Aright angle ( ſaith he) is a 


ly the cauſe of reſt, muſt needs be an 
impediment to the motion of riſing. | 

2, Becauſe when either of the; 
parts are brought into an acute an- 
gle, the head being removed over / 
the feer, or they under the head; in 
uch a poſture the whole man is ' 
much neerer diſpoſed to the form of | 
ſtanding, wherein all theſe parts are 
in one ſtreight perpendicular line 
then heis by the other of right an- 
eles, in which the back and legs are 
two parallels; or that of turning 
theſe ſtreight angles into obtuſe , 
which would not make an erect po- 
{ture bur declining. 

Bur neither of theſe particulars(as 
I conceive) doe fully farisfie the pre- 
ſent quzre, neither doe the Com- 
mentators, Monantholius, or Guevara, 
berter reſolve it. Rather ſuppoſe 
BC, to be as a VeQis or Leaver, to- 


kind of equality,% that being narural- | 


D wards 
———  __——— — 
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wards the middle of which is the 
place of the fulciment, A B, as the| 
weight, CD, the power that is to| 
raiſe it. \ | 

Now the body being ficuate in 
this reangular forme, the weight 
A B, muſt needs be augmented pro- 
portionably ro its diſtance from* the 
fulciment , which is about halfe the 
thighs; whereas if we ſuppoſe either 
the weight to be inclined unto F, or 
the power to EX, or both of them coi | 
G H, then there is nothing to bee | 
lifted up but the bare weight is ſelf, 
which in this ficuation is nor at all 
increaſed with any addition by di- 
ſtance. 

For in theſe concluſions concern- 
ing the Leaver, we muſt always i- 
magine that point which"is couched 
by a perpendicular from the center 
of gravity, to be one of the tearms, 
So that the diverſcelevation or de- 
| preſſion of the inſtrument, will in- 

ferre a great alceration in the wage 

| i ſelf, as may more clearly be diſ- 
| cerned bythis following Diagram, 

| | | Where; 
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di Where 4, is ſuppoſed to be the 

place of the prop or fulciment, B C, 
mn" |a Leaver which ſtands horizoncally, 
the power and the weight betonging 


unto it, being equall both in them- 
"n ſelves, and alfo in their diftances 
- from the ay - $:t 
9 But now ſuppoſe this inſtrument 


| ro be altered according to the fitua- 
7a tion D XZ, then the weight D, will 
'"-j | be diminiſhed, by ſo much, as the 
perpendicular from its center of gra- 
vity, 


— _ 2 
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vity H 1, doth fall nearer tothe prop 
or fulciment at A.: Andthe power at 
E, will be ſo much augmented, as the 
perpendicularfrs irs center (X E)does 
fall farther from the point at 4. And ſo 


of the Leaver F G; whence ir-is-eafie 
to conceive the trye reaſon, why the 
inclining of the body, or the putting 
back of che/leg, ſhould ſo much con- 
duce to the facility of: riſing. 

From theſe groundgftikewiſe may 
we underſtand, why the knees ſhould 
be moſt weary in aſcending, and the 
thighs in deſcending, which is , be- 
canſe thc weight: of the body doth 
bear moſt upon the knee-joynts , in 
raiſing it ſelf up, and moſt upon the 
muſcles of the thighs when it ſtays 
it ſelf in comming down. 

There are divers other naturall 
problemes to this purpoſe, which 1 
torbear to recite.» We doe not fo 


much as goe, or fit, or riſe, without 
the uſe of this Mechanicall Geome- 


try. | 
| Cay, 


_—_— 
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onthe contrary in that other: fituation | 
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he Concerning the Wheel. | 

7 He third Mechanicall faculty is | called 

In commonly ſtyled axis in peritro- | likewiſe 
e chio. Ir conliſts of an axis or cylin- = gy 


he der, having a rundle abour it, where- | c.14. 
o|(in there are faſtned divers ſpokes, by 
which the whole may bee turned 


n- . ; 
round; according to this figure. 
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Where B C, does repreſent the Cy- < 
linder which is ſuppoſed ro move up- 
on a ſmaller Axis art F, (this being { 
all one in compariſon to the ſeverall 
proportions , as if it were a mcere 
Marhemaricall line) LG, is the run- | 
dle or wheel, H F 1 X, ſeverall fpokes | 
or handles that are faſtned in im; D, || 
the place where the cord is faſtned 

| for the drawing or lifting up of any | 
weight. 

The force of this inſtrument dorh 
conſiſt in that diſ-proportion- of di- 
ſtance, which there is betwixt the 
Semidiameter of the Cylinder 4 B, 
and the Semidiameter of the rundle 
with the ſpokes F 4, Forler us con» 
ceive the line F B, tobe asa Leaver, 
wherein A, is the center or fulciment, 
B, the place of the weight, and F, of 
the power. Now it 15 evident from 
the former principles , that by how 
much the diſtance F A, is greater 
then AB, by ſo much lefle need the 
-power be at F, in reſpe&t of the 
' weight at B. Suppoſe AB, to be as 


| the ienth part of A F, then that pow- 
er 


eee ct us 
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= 
'y-| | | er or ſtrength, which is bur as a hun- 
p- dred pound at F, will be equall co a 
ng thouſand pound at B. 

ill For the clearer cxplication of this 
re faculty, ir will not be amiſſe co con- 
n- ſider the form of it, as it will appear 
es being more fully expoſed tothe view. 
), As inthis other Diagram. 

d | 

y 


Suppoſe A B, for the Semidiame- 
rer of the Axis or Cylinder, and A C, 
for the Semidiameter of the rundle, 
| with the ſpokes ; 'then the power 
D4. at 


———_ 
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at C, which will be able to __— 
the weight D, muſt bear the ſame 
proportion unto it, as A B, doth to 
AC : ſo that by how much ſhorter 
the diſtance 4 B, is in compariſon to 
the diſtance AC, by ſo much lefle 
need the pow: r be at C, which may 
be able co ſupport the weight D, 
hanging at B, 

And ſo likewiſe is it for the other 
ſpokes or handles £ F GH, art cither 
of which, if we conceive any power, 
which ſhall move according to the 
fame circumference wherin theſe han- 
dles are placed , then the ſtrength 
of this power will be all one, as if it 
were at C. But-now ſuppoſing a dead 
weight hanging at any of them , (as 
at Z,) then the diſproportion will 
vary. The power being ſo much leſle 
then that at C, by how much the 
line AC, is longer then 47, The 
weight X, being of the ſame force ar 
E, as if it were hung at 1, in which 
point the perpendicular of its gravity 
doth cut the Diameter. 

The chief advantage which this 
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inſtrument doth beſtow , above that 
of the Leaver , doth conſiſt in this 
particular. In a Leaver, the motion 
can bee continued onely for ſo ſhort 
a ſpace, as may be an{werable ro thar 
little diſtance berwixt the fulciment 
and the weight: which is always by 
ſo much lefler , as the diſproportion 
betwixt the weight and the power is 
greater, and the motion it ſelf more 
cafie : Burt now in this invention,that 
inconvenience is remedied ; for by a 
frequent rotation of the axis, the 
weight may be moved for any height 


| or length, as occaſion ſhall require. 


Unto this faculty may we referre 
the force of all choſe engines which 
conſiſt of wheels withteeth in them. 

Hence alſo may wee diſcerne the 
reaſon why ſundry inſtruments in 
common uſe, are framed after the 
like form with theſe following fi- 
gures. | 


All 


| All which are bur ſeverall kinds of 

[chis third Mechanicall faculty, In 

| which the points A B C, doe repreſent 

the places of the power , the fulci- 

ment , and the weight. The power 

| being in the ſame proportion unto 
the weight, aSB C is unto B A. 


_— 
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Cave, VII. 
Concerning the Pulley, 


Hat which is reckoned for the 
tourch faculty, is- che Pulley: 


| 43 


which is of ſuch ordinary uſe, that 
it needs not any particular deſcripti- 
on. The chief parts of it are divers 


litle rundles, that are moveable abour 
'heir proper axes. Theſe are uſually | 
divided according to their ſeverall 
ficuacions, into theupper and lower. 
If an engine have two of theſe run- 
dles above, and two below, it is uſu- 
ally called Jiarexs, if three, 7ciavags, 
it many, marc, 

The lower Pulleys onely doe give 
force to the motion. If we ſuppoſe a 
weight to hang upon any of the up- 


Ariſt. Me- 
chan6.19, 


per rundles , it will then require a 
power , that in it ſelfe ſhall be fully 
equall for che ſuſtaining of ir. 


The 


4 | 
f CC ——————————— 
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The Diameter AC, being as the 
beam of a ballance , of which B is 
the propor center. Now the parts A, 
and C, being equally diſtant from this 
center, therefore the power at Z,muſt 
be equall cothe weight at D, it being 
all oneas ifthe power and the weight 
were faſtned by two ſeverall ſtrings 
at the ends of the ballance F 6G, 

Now all the upper Pulleys being 
of the ſame nature, it muſt neceſſari- 
ly follow, that none of them doe in 
themſelves conduce to the cafing of 


-. 


the power , or lightning the weight, 
bur onely for the greater convenien: 
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cy of the motion, the cords by this 
| means running more eaſily moved 
then. otherwiſe they would. 

But now ſuppoſe the weight to 
be ſuſtained above the Pulley , as ir 
is in all thoſe of rhe lower ſort: and 
chen the power w< ſupports it, need 
ef 1 half as much as the weight 
it ſelf. 


Ler AC, repretent the Diameter 
of a lower Pulley , on whole center 
at B, the weight is faſtned, one end 
of the cord being tyed to a hook ar 
D, Now it is evident, that halfe the 
weight is ſuſtained at D, ſo that 


there is but the other half left ro be 
{ ſuſtained 


on 4 I Ee ACE PE IDEs S—— - 


Lis. 


ſuttained by the -power at E. Ix be- 
ing all one as if the weight werety- 
ed unto the middle of the ballance 
FG, whole ends were upheld by 
ewo ſeverall ſtrings, FH, andG/.. | 

And this ſame {ubduple proporti-| 
on will ſtill remain , chough we fup- 
pole an upper Pulley joyned ro the 
jower, as in theſe ewo other figures. 
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| che weight at B: Now the weight at 


B, being bur half the ponderofity C, 
therefore the power at A , notwith- 
ſtanding the addition of the upper 
rundle , muſt be equivalent to halfthe 
weight;and as'the upper Pulley alone, 
doth not abate anything oftheweight, 
{ſo neither being joyned with the 
lower, &che ſame ſubduple difference 
betwixt the, power and the weight, 
which is cauſed by the lower Pulley 
alone, doth ſtill remain unaltered, 
though there be an upper Pulley ad 
ded unto ir. 

Now as one of theſe under Pul- 
leys doth abate halfe of that heavi- 
nefſe which the weight hath in ir ſelf, 
and cauſe the power to be in a ſub- 


| duple proportion unto it, ſo two of 


them doe abate halfe of that which 
remains , and cauſe a ſubquadruple 
proportion betwixt the weight and 


the power ; three of them a ſubſex- | 


tuple, four a ſubo&uple : and ſo for 
five, ſix, or as many as ſhall bere- 
quired, they will all of them diminiſh 

the 


' Wherethe power at 4, isequallto | 
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the weight according to this pro- 
rt10n. 

Suppoſe the weight init ſelf ro be 
1200 pound, the applying unto it one 
of theſe lowerPulleys,wil make ic bur 
' as 600, two of them as 300, three of 
| them as 150,%Cc. 

But now , it we conceive the firſt 
part of the ſtring to be faſtned unto 
the lower Pulley, as in this other fi- 


gure at F, 


then 


en 
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then the. power at A, will be in a ſub- 
tiiple proportion to the weight E, | | 
becauſe the heavineſſe would be then 
equally divided unto the three points | 
of the lower Diameter B, C,D, each | 

E ; 


of ) | 
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of them ſupporting a like ſhare of} 
che burden. It unto this lower Pul-| 
ley there were added another, then] 
the power would be unto the weight | 
in a ſubquintuple proportion. If a| 
third, a ſubſepruple , and fo of the| 
reſt. For we muſt note, that the cords| 
in this inſtrament are as ſo many pow- 
ers , and the tundles as ſo many lea- 
vers, or ballances. 

Hence it is eafte to conceive, how 
the ſtrength of the power may bee 
proportioned according to any ſuch 
| degree, as ſhall be required ; and how | 
any weight given, may be moved by 
any power given. | 

*Tis not marteriall ro the force of 
this inſtrument, whether the rundles 
of it be big or lirtls, if they be made 
equall ro one another in their ſeverall 
orders; Bur it is moſt convenient, 
that the upper ſhould each of them 
increaſe as they are higher, and the 
f other as they are lower , becauſe by 
{| this means the cords will bee kept 
| from cangling. 

Theſe Pulleys may be multiplyed 
ac- 
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according to ſundry different ſituari- | 
ons, not onely when they are ſubordi- 
nare,as inthe former examples, but al- 
ſo when they are placed collarerally. 

From the former grounds it is eafie 
ro contrive a ladder, by which a 
man may pull himſelf up unto any 
height. For the performance of this, 
there is required onely an upper and 
a lower rundle: | 


"JS 


Archimedes, fo - Lis.1, 


. Tothe uppermoſt of theſe at A, there 


—_— 
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ſhould be faſtned a ſharp graple or 


cramp of iron, which may be apr to| 
take hold of any place where it 


lights, This part being firſt caſt up 
and faſtned, and the ſtaffe D E, at the 


nether end , being pur berwixt the 


legs, ſo that a man may fir upon the 
other B C, and take hold of the cord 
at F. it is evident that the weight 


of rhe perſon at EZ, will be bur e-i 


quall to half ſo much ſtrengrh ar F, 
fo that a man may eaſily pull himſelf 
up to the place required , by lean- 
ing bur little more then half of his 
own weight on the ſtring F. Or if 
the Pulleys be multiplyed, this ex- 
periment may then be wrought with 
lefle labour. | 
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Cay, VIII. 
of the Wedge. 


He fift Mechanicall faculty is the 
Wedge, which is aRnown inſtru- 
ment , commonly uſed in the clea- 


Fe or au = 


WM cheſe rwo particulars : | 


KM! the force of blows. | 
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ving of wood. The efficacy and great 
ſtrength of ic may be reſolved unto 


I. The form of ir. 
2. The manner whereby the pow- 
er is impreſſed upon ic, which is by 


1. The form of it repreſents ( as 
it were) two Leavers. 


Each fide 4 D, and A E, being one, 
the points B C, being in flcad-of ſe- 
verall props or fulciments; the weight 
to be moved at 4, and .the power 
that. ſhould move ir,, being applyed 
to the top .D Z, by the force of 
ſome ſtroake or blow: as Ariſtotle 
hath explained the- ſeverall pans. of 
this faculty. But now , becauſe this 
inſtrument may be ſo uſed char che 


E 3 


point 
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point of it ſhall not couch the bod 
to be moved, as in theſe other fi- 
gUres ; 


Therefore Ybaldus hath more ex- 
actly applyed the ſeverall parts of it 
according to this form, that the point 
A , ſhould be as the common tulci- 
ment, in which both the ſides doe 
meer, and- {as it wete) uphold one 
another ; the points B, and C, repre- 
ſeriting rhac patr- of the Leavers 
where the weight is placed. 

It is a generall rol, that themore 
acute the angles of theſe wedges are, 
| by ſo rhuch rmore cafe will cheir mo- 

tion be; the force being more, eafi- 
' ly impreſſed , and the ſpace wherein 
' the body is moved, being ſo much 
the leſle. | The 


ES a. I _ 


4 


IB. 


Cae.8. Mechanical Powers. 


The fecond particular whereby 
this faculty hath irs force, is the 4n- 
ner whereby the power is impreſt 
upon it, which is by a ſtroak or blow; 


| che efficacy of which doth much ex- 


ceed any other ſtrength. For though 
we ſuppoſe a wedge being laid on a 
piece of timber, to be preſſed down 
wich never ſo great a weight ; nay 
chough we ſhonld apply unto ir the 


engines , the Pulley, Screw, &c. 
yet the effe& would be ſcarce conſi- 
derable in compariſon to that of a 
blow. The true reaſon of which, is 
one of che greateſt ſubtilties in na- 


of thoſe who have undertaken the 
reſolation of it. * Ariſtotle , Cardan, 
and Scaliger, doe generally aſcribe ir 
unto the ſwiftneſle of that motion; 


| Bur there ſeems ro be ſomething 
more in the matter then ſo, for o- | 


therwiſe it would follow that the 
quick ſtroak of a light hammer,ſhould 
be of greater efficacy, then any ſofter 
and more gentle ſtriking of a great 


E 4 ſledge. 
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power of thoſe other Mechanicall 


rure, nor is it fully rendred by any 
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{ledge. Or according to this, how 
ſhould ir come to paſle, thar the force 
of an arrow or bullet diſcharged near 
at hand (when the impreſhon of thar 
violence, whereby they are carried, 
is moſt freſh, and ſo in probability 
the motion at its {wifteſt ) is yer not- 
wichſtanding much lefſe then ic would 
be at a greater diſtance. There is 
therefore further conſiderable , the 
quality of that inſtrument by which 
this motion is given, and alſo the 
conveniency of diſtance through 
which it palles. | 

Unto this taculcy is uſually redu- 
ced the force of files, faws, hatchets, 
&c. which are as it were but ſo ma- 
ny wedges faſtned unto a Vedtis or 
Leaver. 


L #8 APs IX. 
of the Screw, 


: TP Har which is uſually recited for 
the ſixth and laſt Mechanick fa- 
culty, is the Screw,which 1s deſcribed 
ro be a kind of wedge that is multi- | 
| | plyed 
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plyed, or continued by a helicall re- 
volution about a Cylinder, receiving 
ies motion nor from any ſtroak, bur 
from a Vectiis at one end.of ir. Ir is 
uſually diſtinguiſhed into two ſeve- 
rall kinds: the male, which is meant 
in the former deſcription , and the 
temale, which is of a concave ſuper- 
ficies. | 


The former is noted in the figure 
with the letrer A, the orher with F. 


as mention this inſtrument , which 
yet notwithſtanding - is of greater 
force and ſubrilty:, then any of the 
reſt. Iris chiefly applied ro the ſquee- 
zing or prefling of things downe- 


| 


Ariſtotle himſelf doth nor ſo much |' 


wards, 


Sa 
E 


| 58 Archimedes, or, Lis: 1 


amm_ommmonmnmmgm—m—__ OO 


wards, as in the Prefles for printing, 
for wine, oyl, andextraQting the juice 
| from other fruits. In the performance 
of which , the ſtrength -of one man 
may bee of greater force , then the 
weight of a heavy mountain : Ir is 
likewiſe uſed for the elevating or 
| lifting up of weights. 

The advantage of this faculty a- 
bove the reſt, doth mainly conſiſt in 
| this : the 6ther inſtruments doe re- 
quire ſo much ſtrength for the ſup- 
porting of the weight to be moved, 
as may be equall unto ir, beſides thac 
other ſuperadded power whereby it 
is out-weighed and moved; fo that 
in the operations by theſe, a man 
does always ſperid himſelf ina con- 
tinued labour. 

Thus (for example) a weight that 
is lifted up by a Wheel or Pulley, 
will of it felt deſcend , if there bee 
not an equall power to ſuſtain it. 
But now in the compoſureof a Screw, 
this inconvenience is perte&ly reme- 
died; for ſo much force as is com- 
| | municated unto this faculty, from the 

power | 
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| power, and cannot again deſcendun- 


power that is applied unto i, is ſtill 
retained by the very frame and na- 
cure of the inſtrument ir felf; ſince 
the motion of it cannot poſſibly re- 
curn, but from the very ſame place 
where it firſt began. Whence it comes 
to paſle , that any weight lifted up, 
with the afliſtance of this erigine, 
may likewiſe be ſuſtained by ir, 
without the help of any exrermall 


to its former place,, unleſſe the han- 
dle of the Screw (where the motion 
firſt began) be turned back: fo that 
all the ſtrength of the power , may 
be imployed in the motion of the 
weight, and none ſpent in the ſu- 
ſtaining of it. 


Fhe chiet inconvenience of this 
inſtrunient is, thaz in a ſhorr ſpace it | 
will be ſcrewed unto irs full lengrh, | 
and -then it cannot be of any fur- 
ther uſe tor the continuance of the 
motion, nnleſſe it be returned back, 
and undone again as at the firſt. Bur 
this is: uſually remedied by another 
invention; commonily ſtyled a perpe- 
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tual ſcrew, which hath the motion of 
2 wheel, and the force of a ſcrew,being 
both infinite. 


For the compoſure of which, in- 
ſtead of the female, or concave ſcrew, 
there muſt be a little wheel , with 
C-- ſome notches in it , equivalent to 
iculed |reeth, by which the ocher may take 
Watches, | hold of it, and turn it round, as in 
theſe other figures. 
I This latter engine does ſo far ex- 
ceed all other contrivances to this 
purpoſe , that ir may juſtly ſeem a 
wonder why it is not of as w—_— 

| | uſe 
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of the reſt. 


Cay.Xx. 

An enquiry into the magnificent works 
of the Ancients , which much excee- 
ding our latter times, may ſeeme to 
inferre a decay in theſe Mechanical 
Arts, 


& þ Hus have I briefly treated con- 

cerning the generall principles of 
Mechanicks , together with the di- 
ſtin& proportions berwixt the weight 
and the power in each ſeverall facul- 
ty of itz Whence it is caſte to con- 
ceive the truth and ground of thoſe 
famous ancient monuments , which 
ſeem almoſt incredible to theſe fol- 
lowing ages. And becauſe many of 
them recorded by Antiquity, were 
of ſuch vaſt labour and magnifi- 
cence, and ſo mightily diſproporti- 
onable ro humane ſtrength, it ſhall 
not therefore be impertinent untothe 
purpoſe I aim ar, for to ſpecifie ſome 


of 


| Gu | 


uſe in theſe times and places,as any 


—_— th. ths >. 


| "= Archimedes, or, Lis.1. 


of the moſt remarkable amongſt them, 
and to inquire into the means and 
occaſion upon which they were firſt 
attempted. 

Amongſt the <£gyptians , we read 
of divers Pyramids, of ſo vaſt a mag- 
nitude, astime itſelf in the ſpace of 
ſo many hundred years hath nor yer 
Li.2.6.175 | devoured. Herodotss mentions one of 
them, erected by Cleopes an Egyptian 
King, wherein there was not any one 
ſtone lefle then zo faor long, all of 
them being ferched from Arabia. And 
not much afcer, the ſame Authour 
relates, how Amaſis another Agypti- 
an, made himſelf a houſe of one en- 
tire ſtone, which was 21 cubirs long, 
14 broad, and 8 cubirs high. T 
Pliz.1.36. | ſame Amaſis is reported co have made 
£4.12. | the ſtatue of a Sphinx, or Egyptian 
car, all of one ſingle ſtone, whoſe 
length was 143 foot, its height 62 
foor , the compaſſe of this ſtatues 
head containing 192 foor. In one 
of the Egyptian temples conſecrated 
Plin.l.z7. | CO Fupiter , there is related ro be an 
Caps. Obelisk, conſiſting of 4 Smaragds 

| | or 
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or Emeralds; the whole is 40 cubits 
high, 4 cubits broad at the botrome, 
and rwoatthe top. Seſoſ#ris the King of 
Agypt in a Temple at Memphis, de- 
dicated to Yulcan, is reported to have 
erected rwo ſtatues; one for himſelf, 
the other for his wife, both conliſt- 
ing of two ſeverall ſtones, each of 
which were 3o cubirs high. 

Amongſt the Jews we read in ſa- 
cred Wric of Solomons Temple,which 
f5r its ſtate and magnificence, mighr 
have been juſtly reckoned amongſt 
the other wonders of the world, 
whercin beſides the great riches of 


the marterials,there were works too of 
as great labour. Pillars of brafle 18 
cubits high , and 12 cubits round, 
great and coſtly ſtones for the foun- 
dation of ir, Foſephus tels us that 
ſome of chem were 40 cubits, others 
45 cubirs long. And in the ſame 
chapter he mentions the three famous 
Towres built by Herod, wherein e- 
very ſtone being of white marble, 
was 20 cubits long, 10 broad, and 5 


high. And which was the greateſt 
Wnt YOu 
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| wonder, the old wall ir ſelf was f1- 
 tuared on a ſteep rifing ground, and 
yet the hils upon it, on the tops of 
| wck theſe Towers were placed, were 
 abour 3ocubits high, that 'ris ſcarce 
| imaginable by. whar ſtrength ſo many 
' ſtones of ſuch great magnitude ſhould 


| be conveyed to fo high a place. 
Pliz.l,z6, | Amongſt the Grecians we read of | | 
c.14, the Epheſian Temple dedicated to|fi | 
Panciroll. | x: N 
Deperd, | Diane , wherein there were 127 C0- ||| |; 


' lumnes 'made of ſo many ſeverall 
' ſtones, each of them 60 foot high, | | | 
| being all raken out of the quarries ||| | 
in Af. 'Tis ſtoried alſo'of the bra- |} | { 
| zen Coloſſus , or great ſtatue in the |} | : 
' Tfland of Rhodes , that it was 70 cu«(lU|r 
Plinl.z4. | bits high. The thumbs of ir being 
C3, ſo big that no man could graſp 'one |} | t 
of them about with both his arms; 
when it ſtood upright, a ſhip might || b 
have paſſed berwixt the legs of it, ||| a 
with all its ſails fully diſplayed;bcing |} | fe 
thrown down by an earth-quake,the |} | 0 
brafſe of it did load 900 Camels, Bur 
above all ancient deſigns to this pur- ||| | C 
poſe , that would have been moſt j* 
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wonder- 
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wonderfull, which a Grecian Archi- 
ret did propound unto Alexander,to 
cut the mountain Arhosinto the forme 
of a ſtatue, which in his right hand 
ſhpuld hold a Town capable of ren 
thouſand men, and in his lefr a Veſ- 
fel] ro receive all the water that flow- 
cd from the ſeverall ſprings in the 
mountain. Burt whether Alexander 
in his ambition did feare thar ſuch 
an Ido]l ſhould have more honour 
.hen be himſelf, or whether in his 
good husbandry, hee thought 
that ſuch a Microcoſme ( if I may 
{” ſtyle it ) would have coſt him 
almoſt as much as the conque- 
ring of this great world, or what ever 
elſe was the reaſon, -he refuſed co art- 
tempt it. 

Amongſt the Romanes we read of a 
brazen Coloſſus, made at rhe command 
and charges of Nero, which was 120 
toot high; Martiall cals it Syderexs, 
or ſtarry. | 


Vitruv. 
Archit.l. 2, 


Suet.Ner., 


Hic ubt Sydereus propins videt aitra 
Coloſſus, And it is ſtoried of M. Cario, 
that he ereted ewo Theaters ſuffici- 
F ently 


Pancirol. 
-Deperd. 
Tit.18, 
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ently capacious of people, contrived 
moveable upon certain hinges; Some- 
times there were ſeverall playes and 
ſhows ineach of the, neither being a- 
ny diſturbance to the orher; 8& ſome- 
times they were both curned abour, 
with the people in them, and the ends 
meeting together, did make a pertect 
Amphitheater : ſo that the ſpeRators 
which were in either of them, might 
joyntly behold the ſame ſpeCacles. 
147Tit.zz, | There were beſides at Rowe ſundry 
Obeliscks, made of ſo many intire 
ſtones , ſome of them 4o, ſome $0, 
and others 90 cubits high. The chief 
of them were brought ont of Xgypr, 
where they were dug out of divers 
quarries, & being wrought into form, 
| were afterwards (not without incredi- 
ble labour, and infinite charges) con- 
veyed unto Rome. In the year 1586, 
there was erected an old 0belwkt,which 
had been formerly dedicated unto 
the memory of Fulius Ceſar. It was 
one ſolid tone, being an Ophite or 
| kind of ſpotted Marble. The height 
of it was 107 foor, the breadth of « 
at 


va. 2th. 6.4 


_- oe. do. ods "i an. Ae ST 4 —— 


Capo. Mechamcall Powers. 


at the bottome was 12 foot, art the. 


|_s 


»— —--t } 


top 8. Its whole weight is reckoned 
to be 956148 pounds , befides the 
heavineſſe of all choſe inſtrumenmes 
char were uſed about it; which (as it 
15 thought) could nor amount ro lefle 
chen 1042824'pounds. 'It was tranſ- 
placed at the" charges of Pope $7 xtws 


che fifth, from the left fide of che| 


Faticas, unto-4 more eminent place a- 
bout a hundred foot off, where now 
ic ſtands. The-moving of this 0beliok 
is celebrated by the writihps of above 
56 {everall Authours , ({aich Monan- 
tholius) all of chem mentioning it, not 
wichour much - wonder and -praiſe. 
Now if it ſeem ſoſtrangeand glori- 
ous an atrempr'to- move this Obelish. 
for {o litcle'a ſpace, what then may 
we think of the carriage of it out of 
Agyprt, anddivers orher far greater 
works performed by Antiquity? This 
may ſeem ro infer, that theſe Mecha- 
nicall arts are now loſt,and decayed & 
mongſt che many other ruaines of time: 
which yet notwithſtanding cannot 


be granted, without much ' ingrati- 
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effet them as the Ancients had. 


rude rothole learned men, whole la- 
bours in this kind we enjoy, and may 
juſtly boaſt of. And therefore for 
our better underſtanding of theſe par- 
ticulars, it will not be amifle to en- 

uire both why, and how, ſuch works 

ould be pertormed in thoſe former 
and ruder ages, which are zot, and (as 
it ſhould ſeem ) cannut be effected in 
theſe later and more learned times. 
In che examination of which , wee 
ſhall finde char it is not the want of 
art that diſables us for them , fince 
theſe Mechanicall diſcoveries are al- 
rogether as perfe,and (I think)much 
more exact now, then they were here- 


rofore ; butit is, becauſe we have not | 


either the ſame motives, to attempt | 
ſuch works, or the ſame means to 


Car. 
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works, which we have not.. 


& He motives by which they were 
excired to ſuch magnificent at- 
cempts, we may conceive £0 be chief» 
ly three : 1: A 
Religion, 
Jolie 
Ambition. 
I. Religion, Hence was it that 
moſt of theſe ſtately buildings were 
intended for ſome ſacred uſe , being 
either Temples or * Tombes, all of 


them dedicared ro ſome of their Dei- | 


ties. It was an in-bred principle in 
thoſe ancient Heathen,thart they could 
not chuſe bur merit very much by be- 
ing liberall in their outward ſervices. 
And therefore we read of Creſ#, tha 
being overcome ina barrell, and taken 
by Cyrus, he did revile the gods of in- 
gratitude , becauſe they had no berter 
care of him, who had ſo frequently 
F3 adored 


———————_—. 


| 
That the Ancients had divers motives; 
and means for. ſuch vaſt magnificent | 
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adored them with »coſtly oblations. 
And as they did conceive themſelves 
-bound ro part with rheir lives in de- 
fence of rheir religion :. fo likewiſe 
ro employ their urmoſt power and 
eſtate, about any ſuch deſign, which 
might promote or advance it. W here. 
as now, the generality of men, eſpe- 
cially the wiſeſt ſort amongſt them, 
are in this reſpec of another opini- 
on, counting ſuch great and immenſe 
labours, to bear che beſt but glorious 
vanities, The Temple of $9/omon in-|f 
deed wastobe a type.. and therefore 
i was neceſſary thar ir ſhould befo 
extraordinarily magnificent , other-| 
| wiſe perhapsa much cheaper ſtructure 
. | might” have been as commendable 
and ſerviceable. | 
2, Policy, that by this means they 
| might find out imployment for the 
people, who of themfetves being not 
much civiized, might by idleneſſe 
| quickly | grow to fuch' a rudenefſe 
| and barbariſmme, 2s noe to be bounded 
| Pln..,6. | withinaty laws of governmet. Again, 
.12. * | bythis means the riches, of the king-|}| | 
| | dome | 


— 
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dome did nor lye idly in their kings 
creaſuries, bur was always in motion, 
which could nor but be a great ad- 
vantage, and improvement to the 
Common-wealth. And perhaps ſome 
of them feared Jeſt if rhey ſhould 
leave too much money unto their ſuc- 
ceſfors, it might be an occaſion to in- 
ſnare them in ſuch idle and vain cour- 
ſes, as would ruine their kingdomes. 
Whereas intheſe later ages, none of 
all theſe policick incitements can be 
of any force, becauſe now there is 
imployment enough for all, and mo- 
ny little enough tor every one. 


3. Ambition to be known unto po- | - 
ſterity ; and hence likewiſe aroſerhar | 


incredible labour and care they be- 
{towed, toleave ſuch monuments be- 
hinde them, as might * continue for e- 
ver, and make them famous unto all 


afrer ages. This was the reaſon of | 


Abſalons pillar , ſpoken of in Scrip- 
ture, ts keep his name in remembrance. 
And doubtleſſe this roo was the end 
which many other of the -Ancients 
have aimed at, in thoſe (as they 

F4 thought) 
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chought ) everlaſting buildings. 

Bur now theſe later ages are much 
more active and ſtirring: ſo that eve- | 
ry ambitious man may finde ſo much 
buſineſle for the preſent, that he ſhall 
ſcarce. have any leiſure ro trouble 
himſelf about the future. And there- 
fore in all theſe reſpets, there is a 
great diſproportion berwixt the in- 
citements of thoſe former and theſe 
later times unto ſuch magnificent at- 
cemPpts. | 

Again, as they differ much in their 
motives unto them, ſo likewiſe in the 
meanes of effeRing them. 

There was formerly more leiſure 
and opportunity, both for the great 
men to undertake ſuch works , and | 
for the people to perfe&t them. 
Thoſe paſt ages were more quiet and 
peaceable, the Princes rather wanting 
|imployment , then being over-preſt 
with it, and therefore were willing 
co make choice of ſuch great deſigns, 
abour which to buſie themſelves : 
whereas now the world is growne | | 
| more politick, and therefore more 

E- trouble- 
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croubleſome, every great man having | 


ch other private and neceſſary bulineſle 
e- | | | abour which to imploy both histime 
ch and means. And ſo likewiſe for the 
all common people, who then living 
le more wildly without being confined 
e- ro particular trades and profeſſions, 
a might be more cafily collected abour 
n- {ſuch famous imployments ; whereas 
{e now, if a Prince have any occaſion 
t- for an Army, it is very hard for him 
[9 raiſe 10 great a multitude, as were 

ir uſually imployed abontrheſe magnifi- 


he cent buildings. We read of 360000 
men that yere buſted for twenty years 


re ir: making one of the Agyprian Pyra- 

At mids. And Herodetustels us of 1000000 | Lib.:. 
ad | | men who were as long in building 

N. | | | another of them. About the carri- 

1d | | | age of one ſtone for Amaſisthediſtance 

1g of ewenty days journy, there was for 

ſt | Þ | three years rogether imployed 2000 

1g choſen men, Governours, beſides 

S, many other under-labourers. Twas 

F the opinion of * Feſephus and Nazt- | *Amiq.l.z. 
ie | | | £12», thar theſe Pyramids were built | <5 
re by Foſeph for granaries againſt. the 

e-| years 
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years of famine. Others think that 
the brick made by the children of 
[{rael, was imployed about the fra- 
ming of them, becauſe we read that 
che Tower of Babel did confiſt.of brick 
or artificiall ſtone, Gen. 11, 3. Andif 
theſe were the labourers that were 
buſied abour them, 'tis no wonder 
though they were of ſo vaſt a mag- 
nitude; for we read that the children 
of Iſrael attheir comming our of A- 
gypt, were numbred to be {1x hundred 
chouland, and three thoufand, and 
five hundred and fifty men, Numb. 
46.10 many handfuls of earth would 
almoſt make a mountain , and there- 
fore wee may cafily beleeve that ſo 
great a mulcitude in ſo long a ſpace 
as their bondage laſted , for above 
four hundred years , might well e- 
nough accompliſh ſuch vaſt defigns. 
In the building of Solomons Tem- 
ple, there were: threeſcore and ten 
thouſand that bare burdens, and four- 
ſcore thouſand hewers in the moun- 
tains, 1 Kings 5.15. | 
The Epheſian Temple was buile . 
| al 


| wasthen ingroſſed in the poſſeflionof 


| There is now a greater” equality a- 
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all 4ſza joyning together , the 127 | 
pillars were made by ſo many kings, | 
according to their ſeverall ſucceſſi- 
ons, the whole work being not fini- | 
ſhed under the ſpace of rwo hundred | 
and fifteen years. Whereas the tran(- | 


| placing of that Obelisk ar Rome by | 


Sixtus the fit, ( ſpoken of before) 
was done in ſome few days by. five | 
or fix hundred men; and as the work | 
was much lefſe then many other re- | 
corded by Antiquity: ſo the means ; 
by which it was wrought , was yet | 
far lefſe in this reſpe& ghen what 1s, 
related of them. | | 

2. The abundance of wealth,which 


ſome tew particular per{os,being now 
diffuſed amongſt a far greater number. 


mongfſt mankind, and the flouriſhing 
of arts and fciences ; hath ſo ſtirred 
up the ſparks of mens naturall nobi- 
lity, and-made them of ſuch active 
and induſtxious ſpirits» as tO free 
themſelves in a great meaſure. from 


that flavery, which thoſe former 2nd 
wilder 
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| wilder Nations were ſubjected unto. 

| In building one of the Pyramids, 

"there was expended for the mainte- 

| | nance of the labourers, with Radiſh 

| 'and Onyons , no lefle then eighteen 

' hundred talents, which is reckoned 

'to amount unto 1880000 crowns , Or 

' thereabouts. And confidering the 

' cheapnefle of theſe things in thoſe 

times and places, fo much money 

' might go farther then a ſumme ten | 

'rimes greater could doe inthe main- 

'renance of ſo many now. 

© In Solomons Temple we know how 

the extraordinary riches of that King, 

the generall fAouriſhing of the whole 

-Stare, and che liberaliry ofthe people 

"did joyntly concur to the building of 

pebeli. |the Temple. Pecuniarum copia & po- 

Indt-6. | puli largitas , majora dittu conabatur, 

: (faith Foſephus.)The Rhodian Coloſſus 

is reported to have coft three hun- 

dred talents the making. And ſo were 

all thoſe other famous monuments 
of proportionable expence. 

| Pancirollus ſpeaking of thoſe Thea- 

ters that were erected at the charges | 
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of ſome private Romane Citizens , 
ſaith thus: 'Noſtro hos ſeculo vel Rex 
ſatis haberet quod ageret edificio ejuſ- 
modi erigends ; and a little after upon 
the like occaſion, Res mehercule mir a- 
culoſa, que noftris temporibus vix a po- 
tentiſiimo aliquo rege poſſit exhiberi. 
3- Adde unto > 
fiderations that exa& care and inde- 


ploy all rheir beſt choughts and ur- 
moſt endevours. C/eopes an Agypti- 
an King is reported to have been ſo 
| deſirous to finiſh one of the Pyramids, 
that having ſpent all about it he was 


worth , or could poſſibly procure, he 
was forced at laſtto proſtitute his own 
daughter for neceflary maintenance. 
And we read of Ramiſes another King 
of Egypt, how that he was ſo careful 
toerec an Obelisk, about w< he had 
imployed 20000 men, that when he 


Þf feared leſt through the negligence of 


the artificers, or weakneſle of the cn- 
| _ gine, 


LS 


erwo former con- | 


farigable induſtry which they beſtow- | 
(el in the raifing of thoſe ſtruures : 
| Yheſe being the chief and only de- 
figns on which many of them did im-., 


Plin.l.36. | 
6.9. 


il 


"0 


Archimedes, or, Ls: 


Hiſtor.Ind. 
[,6.c.14, 


gine , the ſtone might fall and break, 


he eyed his own ſon tothe top of 1t,| 
thar ſo the care of his (afery might. 


make the workmen morecircum{pect 
in their bufinefſe. And whar ftrange 
matters may be effe&ed by the meer 
diligence and labour of great multi- 
rudes, we may eaſily diſcern from the 
wilde Indians, wao having not the 


art or advantage of Engines, cid yet 
by their unweariced induftry remove | 
ſtones of an incredible greatnefſe. A- | 
coſta relates that he himſelf meaſured 
one at Tiaguanace, which was thirty 
eight foor long, eighteen broad, and 
fix thick, and he affirms that in their 
ſtacelieſt #difices, there. were many 
other of muck vaſter magnitude. 
From all which conſiderations 4t 
may appear, that the ftrangenefle of 
thoſe ancient monuments above any 
chat are now efteted, docs notnecel- 
ſarily infer any defect of arcin theſe 
later ages. And I conceive, it were 
as cafie ro demonſtrarethe Mechani: 
call Arts intheſe times to be ſo fare | 
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ages, that had we but the ſame means 
as the Ancien's had, we might effe& 
far greater matters then any they at- 


rempred , and that roo-in a ſhorter | 


ſpace, and with lefle labour. 


pm — — 


Cae.XIl. 
Concerning the force of the Mechanick 


faculties, particularly the Ballance and | 


Leaver, How they may be contrived 
to move the whole world, or any other 
conceivable wetght. 


AL L theſe magnificent works of 
che Ancients before ſpecified, are 
ſcarce conſiderable in reſpe& of arr, 
if we compare them with che famous 
ſpeeches and as of Archimedes: Of 
whom it is reported that he was fre- 
quently wont to ſay, how that he 
could move , Datum pondus cum data 
potentia, The greateſt conceivable 
weight with che leaſt conceivable 
ower: and that if he did bur know 
where to ſtand and faſten his inſtru- 
ment, he could move the world, all 
this 


| 
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this great globe of ſea and land; 

which (come 9 though they were 
alrogether above the vulgar appre- 
henfton or belief, yet becauſe his a&7s 
were ſomewhat anſ{werable rhereun- 
ro, therefore the King of Syracuſe did 
enact a law whereby every man was 
bound to beleeve , what ever Archi- 
medes would affirm. 

'Tis eafie ro. demonſtrate the Geo- 
metricall cruth of thoſeſtrange aſler- 
| tions, by examining them according 
; tro each of the forenamed Mechanick 
faculties , every one of which is of 
infinite power, | 
. | To begin with the two firſt of them, 

the Ballance and the-Leaver, (which| 
I here joyn cogether, becaule the pro- 
portions of both are wholly alike) cis 
certain, though there ſhould bee the 
greateſt imaginable weight, and the 
leaſt imaginable power, (ſuppoſethe 
whole world, & the ſtrength of one 
man. or infant) yet if we conceive the 
ſame'di{-proportion berwixt their ſc- 
verall diſtances in the former faculties 
from the fulcimenc or center of gra- 
vity, 
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vity , they would both equiponde- 
rate. Andif thediſtance ofthe power 
from the center, in compariſonto the 
diſtance of the weight, were bur any 
thing more then the heavineſle of the 
weight is in reſpet ofthe power, it 
may then beevidear from the former 
principles , that the power would be 
of greater force then the weight, and 
conſequently able co move it. 


CONn- 


| Thus if we ſuppoſe this great globe at Azto | 
G 
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cotain 240000000000000060G000000 
pounds,allowing a hundred pound for 
each cubicall foot init, (as Stevinius 


ar D, whole ſtrength perhaps is bur 
equivalent to one hundred , or tenne 
pounds weight, may be able to out- 
weigh and move it, if there be but 
a lictle greater diſproportion berwixt 
the ewo diſtancesC D,andC B, then 
chere is berwixt the heavineſle of the 
weight, and the ſtrength of the pow- 
er, that is, if the diſtance C D, unto 
che other diſtance C B, be any thing 
more the 2400000000000000000000000 
unto 100 or 10, every ordinary in- 
ſtrument doth include all theſe parts 
_ though not ſcnſibly diſtingui- 
{h 


ed. | 
Under this latter faculty I did be- 
fore mention that engine by which 
Archemedes drew up the Roman ſhips, 
at the ſiege of Syracuſe. This is uſu- 
ally ſtyled Tollenon, being of the ſame 
form with that which is commonly 
uſed by Brewers, and Dyers, for the 
drawing of water. It conſiſts of rwo 
poſts 
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in the ground, the orher being join- 
red on crofle to the ropof ir. Ar the 
end he faſtned a ſtrong hook or grap- 
ple of iron, which being ler over the 
wall to the river, he would thereby 
take hold of the ſhips, as they paſſed 
under ; and afcerwards by applying 
{ome weight, or perhaps the force of 
Screwes tO the other end , hee 


'vould thereby lift them into the open 
| air, where having {winged them up 
'and down till he had ſhaked our the 
men and goods that were in them, 
'he would then daſh the Veſſels a- 
gainſt the rocks, or drown them in 
their ſudden fall : inſfomuch that May- 
cells rhe Roman Generall was wont 
0 ſay, F @& vavay wn wedvitay ALT 
ms Apx,undn, That Archimedes made uſe 
of his ſhips in ſtead of Buckets, to 
draw water With. 

This faculty will be of the ſame 
force , not only when it is continued 
in one, but alſo when it is multiplied 
in divers inſtruments, as may be cgn- 
ceived in this other form, which I 


poſts, the one faſtned perpendicularly 


| Plutath. 
in his life. 
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doe not mention, as if it could be ſer- 
viceable for any motion ( ſince the 
ſpace by which the weight would be 
moved, will be ſo little as not to fall 
under fenſe ) bur only for the berrer 
explication of this Mechanick prin- 
ciple , and for the right underſtan- 
ding of that force ariſing from mul- 
tiplication in the other faculties, 
which doe all depend upon this. The 


W heel, and Pulley , and Screw, be- | 
ing but as ſo many Leavers of a cir- | 


cularform and motion, whoſe ſtrength 
may therefore be continued to a grea- 
rer ſpace. 


Imagine the weight A, to be a hun- 
dred thouſand pounds , and the di- 
ſtance of thar point, wherein every 
Leaver touches either the weight or 
one another from the point where 
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they tonch the prop , to be bur one 
ſuch 
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, ſuch part, whereof the remainder 
e contains ten, then according to the 
e former grounds 10000 at B, will e- 
1 quiponderate to A, which is r00000, 
r ſo that the ſecond Leaver hath bur 


bi 10000 pounds to move. Now be- : 
E cauſe this obſerves the ſame propor- 
I. tions with the other in the diſtances 


5, | || | of its ſeverall points, cherefore 1000 
ie | | | pounds at C, will be of equall weight 


e- | | | fo the former. And the weight ar C, 
r- | | | Þ:ing bur as a rhouſand pound, that 
th || | which is bur as a hundred at D,will 
a- | | be anſwerable unto ir; and fo till 


in the ſame proportion , that which 
is but 10 at ZE, will beequall to 100 
at D; and thar which is bur onepound | 
= | | 2: F, will alſo be equall to tenatE. 
Whence it is manifeſt, that 1 pound 
at F, is equall ro 100000 at A; and 
the weight muſt always be dimini- 
ſhed in the ſame proportion as ten 
1:. |} |£0 one, becauſe inthe multiplication 


: of theſe Leavers, the diftance of the 
4. point, where the inſtrument rouches 
re | | |*he weight, from that where ir rou- | 
ne | | |<hes the prop, is bur as one ſuch 


ml f G 3 part 
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part, whereof the remainder contains 
ten. But now if wee imagine it to 
be as the thouſandth part, then muſt ! 
the weight be diminiſhed according | 
ro this proporcion; and then in the | 
ſame multiplication of leavers, |. will | 
be equzll ro 1000 000 000 000 000 | 
pounds : ſo that though we ſuppoſe | 
the weight to be never ſo heavy,yer | 
let the diſproportion of diſtances be 
greater, orthe Leavers more, and any 
little power may move it. | 


| 
| 
| 
| 
| 
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| Cay. XIII. 
Of the Wheel, by multi;lication of which | 
it is caſie to move any imaginable [ 
weight. 1 
y 
He Wheel or axis in peritrochio, : 
was before demonſtrated to bee| }l | { 
of equivalent force with the former | FI | J 
faculties. If we conceive the ſame T7 
difference berwixt the Semidiameter | }| | 9 
_ of the wheels or ſpokes AC, andthe| | » 
pa.33, | Semidiamerer of the axis A B,as there K 
| is berwixt the weight of the world, fa 
þ | and | 


3 w. | 


[ 
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and the ftrength of 'a man,ic may then 
be evident, that this ſtrength of one 
man,by the help of ſuch an inſtrumenr, 
will equiponderate to the weight of 
the whole world, And it the Semidia- 
meter of the wheel AC, be bur any 
thing more in reſpec of the Semidi- 
ameter of the axis AB, then the 
weight of the world ſuppoſed ar D, 
is in compariſon to the ſtrength of a 
man at.C; it may then be maniteſt 
icom the ſame grounds that this 
ſtrength will be of {ſo much greater 
force then the weight, and conſe- 
quently able co move it. 

The force of this faculty may be 
more conveniently underſtood and u- 
ſed by the multiplication of feverall 
wheels , together with nuts belong- 
ing unto each of them;as irmay be ea- 


fily experimented- in the ordinary 
Jacks that are uſed for the roaſting of | 


meat, which commonly con(iſt but 
of three wheels, and yer if we ſup- 
poſe a man tyed inthe place of the 
weight, ir were eafte by a ſingle hair 
faſtned unto the fly or ballance of the 
G 4 


Jack, ! 


Anengine 
of many 
wheels is 
15 com- 
monly cal- 


led Glofſo= | 


cOomus, 


How to 
pull a man 
above 
ground 
with a hin» 
ple hair, 


| 


- will be evident from this follow- 
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Jack,rodraw him up from the ground, 


= = v»& YT JF PPT Soi oe 74 


k 


Cap.1z. Mechanical Powers. | 89 
Where ſuppoſe the length of the 

- fly or ballance in compariſon to 
the breadrh of irs axis, to be as 10 
ro one, and ſo for the three other 
wheels in reſpect of the nuts that be- 
long unto the ; (though this difference 
be oftentimes lefſe,as wemay well al- 
low it to be) withall ſuppoſe the 
weight (or a man tyed in the place 
of it)to be a hundred pounds: I fay 
according to this ſuppoſition, it is 
evident that the power at the ballance, 
which ſhall be equallro the weight, 
need be 'butas 1 toroo000, For rhe 1 
firſt axis is conceived to be bur as the 
tenth parr of its wheel, and rherefore | 
though the weight in ir ſelt be as 7 
10000, yet unto a power that hath 
this advantage, it is but as 1000, and 
therefore this thonſand unto the like | 
wer at the ſecond wheel, will be 
ut as 100, and this 100 at the third 
bur as 10 ; and laſtly , this ten ar the 
ballance bur as one. Bur the weight 
was before ſuppoſedro be 100,which 
tothe firſt wheel will be but 10, ro the 
ſecond as one, to the third as a _—_ 
mall, 


ATE BY. 67, 


| go | Archimedes, or, Ls.1. 
mall, or one tenth, to the ſails as one 
hundreth part: ſo that if the hair be 
bur ſtrong enough to lift +35; thar 1s, 
one ten thouſandth part of a man, or 
(which is all one ) one hundrerh part 
of a pound, it may as well ſerve by 
the help of this inſtrument for the 
drawing of him up. And though 
there be not alcogether ſo greata diſ- | 
proportion berwixt the ſeverall parts ||| | 
of a Jack, (as in many perhaps there | 
is not; ) and though a man may be 
heavier then is here ſuppoſed, yer 'cis 
wichall conſiderable that the ſtrengeh 
of a hair is able ro bear much more 
then the hundreth part of a pound. 
comment, | Upon this ground Merſennas tels 
in Gen.c.1. | 1s Out of Selomon de Cavet, that if 
48mg there were an engine of 12 wheels, 
 moiricibus | each of them with teeth, as. alſorthe 
| Theor-16- | axes or nuts that belong unto them, 
| if the Diameter of theſe wheels were 
{ unto cach 4x#s, as' a hundred to one: 
and if we ſuppoſe theſe wheels to be 
lo placed, that theteeth of che' one 
might take hold of the axis tha be- 
longs unto the next, andthatthe = 
| 0 
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m of the handle may turnthe firſt wheel, 

De and the weight beryed unto the axis 

Ss, ot the laſt, with ſuch an engineas this, 

Or laich he, a child (if he could ſtand a« 

rt ny where without this earth) might 

Y with much eaſe move it towards 

he him. | . 

>h For according to the former ſup- 

oP, poſition, that this globe of ſea and 

ts land, did contain as many hundred 

re pounds, as it doth cubicall feer, viz. 

be . FOOOUCO00000000000000000,1it may 

is be evident thar'any ſtrength , whoſe 

ch | £| | force is bur equivalent to 3 pounds, 

re will by ſuch an engine bee able to 

* move it. | 

ls | Of this kinde was that engine {o | 

if | | | highly excolled by Steviaus, which |. 
s, he cals Pancration, or Omnipotent,pre- prazi. 

ne | | ferring it before the inventions of 

n, | || | 47chimedes. It confiſted of wheekes | 

re] | | and nuts, as thar before ſpecified is | 

e: ſuppoſed. Hither alſo fhould be re-/ 

he | ff | ferred the force of racks, which ſerve | 

ne| | | for bending of the ſtrongeſt bows, | 

e- | £ | 25 al{othar lirtle pocket cngine where- | Rewells 
is | | | with a man may break or wrench o- | 753%: 
of Is RE EA. 
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n any dore-, together with divers 
the like inftraments in common uſe. 


Cay. XIV. 

i Concerning the infinite flrength of 
| Wheels, Pulleys, & Screws. That it ts 
j | poſſible by the multiplication of theſe, 
to pull up any Oak by the roots with 
| 4 hair, lift it up with 4 ſtraw,or blow 
it up with ones breath , or to perform 
the greateſt labour with the leaft 
power. 


hs. © 


FERom what hath been before deli- 
vered concerning the nature of the 
| Pulley, it is cafie ro underſtand, how 
| this faculty alſo may be proportio- 
| | ned betwixt any weight , and any 
| -. | power, as being likewiſe of infinite 
-_ - j ſtrength. jo 
"| "Tis ED of Archimedes , that 
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+-000ſzith | With an engine of Pulleys, ro which: 
zetzes | he applyed|onely his left hand , he 
-— rouge lifred up-* /5000 buſhels of corn at 

** | once, anddrew a ſhip with all irs la- | 
BS / | : _ding | | 
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ding upon dry land. This engine Ze- 
tzescalsTriſpatum,orTriſpaſtum,which 
ſignifies only a threefold Pulley; Bur 
. herein he doth evidently miſtake, for 
"ris not poſſible that this alone ſhould 

ſerve for the motion of ſo great a 
of weight , becauſe ſach an engine can 
bur make a ſubſexruple , or at moſt a 


1. 
rs 


þ ſubſeptuple proportion berwixt che 
F weight and power, which is much too 
wy little, to reconcile the ſtrength of a 


[nan unto ſo much heavinefſe. There- 
ft | Þ | fore Ybaldus doth more properly ſtyle | Pref.ad 
it Polyſþaſon , or an inſtrument of ma- | #*4%=- 
ny Pulleys: How many,were eafie to 
find our, if we did exactly know the 


he weight of thoſe ancient mcaſures 
by ſuppoſing them to be the ſame with 


our buſhell in England, which con- 
'Y | £| | rains 64 pintes or pounds, the whole 


©|F | would amonnt to 320000 pounds, 
half of which would be lightned by 
_ the help of one Pulley , three quar- 
: ters by two Pulleys, and fo onward, 
he according to this ſubduple , ſubqua- 
a |} | druple , and ſubſextuple proportion: 


So that if we conceive the w——_ 


94 | Archimedes, or, /Lisa, 


| of the lett hand co beequivalent unto 
20 or 49 pounds, it is eafie co finde 
out how many Pulleys are required 


to inable ir forthe motion of ſo great n 

a weight. yy 

as Upon this ground Merſennns els | 
in Gen.c.1. | US, that any little childe with an en-| |S 
v9.96. | pine of an hundred double Pulleys, " 
might eafily move this great globe of | || 7 

earth , though it were much heavier | | ® 

rhen it is. And in reference to this | £4 F 

Pref.as4 | kind of engine ( faith Monantholins ) - 
Mechm. | are weto underſtand that aſſertion of | {|| © 
Ariſtoule. | Archimedes (as he more immediately | || © 
{ inrended ir) concerning the poſhbiliry " 

$, of moving the world, FY 
The wedge was before demonſtra- | {|| P: 


red to beas a double Vectis or Lea» 
ver, and therefore it would be need- | h 
| lefle ro explain particularly how this ” 


| likewiſe may be contrived of infinite b 
*; TR. - | | 

The Screw is capable of multipli- | || 

cation, as well as any of the other fa- h; 

culties, and may perhaps be more : 
ſerviceable for fuch great weights, 5 


then any of the reſt, Archimedes his 
| engine o_ 
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engine of greateſt ſtrength, called 
Chariſtion, is by ſome thought ro con- 
fiſt of theſe. Axes habebat cum infini- 
tis cochleis, And that other engine of 
his called Helix (mentioned by * A- 
theneus) wherewith he lifted Hiers's 
orear ſhip intorthe ſea, withour any 
other help, is moſt likely to be fra- 


med of perpetuall ſcrews, faich Ri- 


valtus, ) 
Whence it may evidently appear, 


that each of theſe Mechanick facul- 


ties are of infinite power, and may be 
contrived proportionable unto any 
conceivable weight. And that no 


| naturall ſtrength is any way com- 


parable unto theſe artificiall inven- 
tions, | | 
"Tis reporred of Sampſon , that he 
he could carry the gares of a city upon 
his ſhoulders, ns char the ſtrongeſt 
bonds wete unto him bur as flax burnt 
with fire, and yet his hair being ſha- 
ved off, all his ſtrength departed from 
him. We * read of Mo, that he could 
carry an Oxe upon his back, and yer 
when hecried to tear an Oak _ 
er 
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4 ' der that was ſomewhat riven before, 
So ' having drawn ir to its urmoſt , it 
| "ſuddenly joined together again, catch- 
ing his hands in the cleft , and ſo 
' ſtrongly manackled him} that he be- 
; came a prey tothe wilde beaſts. 
| But now by theſe Mechanicall con- 
' frivances, it were eafie to have made 
one of Sampſons hairs that was ſha- 
' ved off, to have been of more ſtrengrh, 
'thenall of chem when they were on. | 
. By the help'of theſe arts it 1s poſſible 
' (as I ſhall demonſtrate) for any man 
co lifr up the greateſt Oak by the roots | 
with a ſtraw, to pull it up with a hair, 
| cr tO blow icup with his breath. 
| . Suppoſe the roots of an Oak to ex- 
'tend a thouſand foot ſquare, (which 
is almoſt a quarter of 2 mile ) and 
| | forty foot deep, each cubicall foor || V* 
| being a hundred pound weight;which ||| 2 
though ir be much beyond the exceſi- || 'N! 
on of any tree, or the weight of earth, ||| 
rhe compaſſe of the roots in the || © 
ground ( according to common ||| ©* 
opinion) not exrending further then || << 
the branches of it in the air, and rhe 
| depth || _ 
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depth of ir-not aboveten foor, beyond | 


which the greateſt rain doth nor pe- 
netrate(ſaith * Seneca.) Ego vinearum 
diligens foſſor affirmo nullam pluviam 
eſſe tam magnam, que terram ultra de- 
cem pedes in altitudinem madefaciat. 
And becauſe the root muſt receive irs 
nouriſhment from the help of ſhow- 
ers, therefore it is probable thar ir 
doth not goe below them. So that 
(I ſay) though che proportions ſup- 
| poſed doe mach exceed the reall truth, 
yer ir is conſiderable that ſome great 
overplus-muſt be allowed for chart 
labour which there will be in the 
forcible. divulfion or ſeparation of 


the parcs of theearth which are con- 


tinued. 

According to this ſuppoſition, the 
work of forcing up the Oak by the 
roots, will be equivalent to the lift- 
ing up of 4000000000 pound weight, 
which by the advantage of ſuch an 
engine, as is here deſcribed, may be 
eahly performed with the leaſt con- 
ceivable *power. * | 
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The whole force of -this engine 
doth confiſt in two double Pulleys; 
ewelve wheels, and a fail. One of 
chefe Pulleys art the botcome will 
diminiſh half of the weight, ſo chat is 
/ſhall be but as 2000000000, andrhe 
other Pulley will abate 5 chree quar- 
ters of it: fo that it ſhall be bur as 
1000000000, And becauſe the be- 
ginning of the ſtring being faſtned 
unto the lower Pulley , makes the 


portion unto the weight, therefore a 


that is, a ſubquadraple , will be ſo 
much ſtronger then the weight, and 


ſuppofe the breadth of all che axes 


but as 100000000. Torthe ſecond as 

10000000. -Tothethird as 1000000. 
To the fourth as ro0000. To the 
fifth as 10000. Toche fixth as 1000. 
Tothe ſeventh as 200. To the eighth 


power to be in a ſubquintuple pro-| 


power that ſhall. be as r000000006, | 


conſequently able to move ic. Now | 


and nuts, to be unto the Diameters | 
of the wheel as ren to one; and it| 
will then be evident, chat ro a pow- | 
er at the firſt wheel, the weight is| 


' See cha.7, 


3 as * 


| 


— 
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as 10. To the ninth as 1. To the 1 
renth as:., one decimall. To theele- ; 
venth as ;;-. To the twelfth as 7.7. - 
Andto the ſails yer lefſe. So that if ; 
the ſtrength of the ſtraw, or hair,or L 
breath, be bur equall ro the weight q 
of one thouſandrth part of a pound, it | | . 
7 
7 
7 
7 


may be of ſufficienc force ro pull up 
the Oak. | 

If in this Ehgine we ſuppoſe the 
diſproportion berwixe the wheeles 
and nuts, to be asa hundred to one, 
then it is very evident that the ſame | 
{trengrth of breath,or a hair, ora ſtraw, |: 
would be ablero move the whole 1 
world, as will beeafily found by cal- 
cularion. Let this great globe of ſea 
and land bee imagined (as before ) 
ro' weigh ſo many hundred pounds 
as it contains cubicall feer z namely, 
2400000000002000000000c00 pounds. 
: This will bee ro the firſt Pulley, 
BY 12:20000000000C000000000006 T ©: the ſe- 
cond lefſe the goooooo000000:0000000000, 
| Burt for more eafie and convenient C 
| reckoning , ler ir be ſuppoſed to' be 


ſomewhat more,viz. 1000000000000000C0000000 


This| | ]. 


5. © ror, oy © we 
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To the ſecond as 
To the third as 
To the fourth as 
Tothe fifth 

To the faxth 
To the (ſeventh 
To the eighth 
To the ninth 

To the tenth 
To theeleventh 
To the twelfth 
To the fails as 


world. 


thele four : 


This tothe firſt wheel will be bur as 


10000000000000000000000, 
I 20000000000000000000, 
1000000006C0000000000, 
I0000000000000000, 
10:000002 200900, 
1000000000000, 
102900000000, 
19000-0020, 

1000000, 

10000, 

100, 

vs 


1 
ET * 


So thata power which is much 
lefle then the hundredth parr of a 
pound will bee able ro move the 


| Ir were needleſſe to ſer down any 
particular explication, how ſuch Me- 
chanicall ſtrength may be applyed un- 
to all che kinds of locall motion ; 
ſince this, in it ſelf is ſo facill and 
obvious, that every ordinary artificer 
doth ſufficiently underſtand ir. 
The ſpecies of locall violent mo- 
tion are by Ariſtetle teckoned.-to bee 


H 3 Pulſio. 
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Phyſ 4.7. CPulſio. | 
. ZTractio. | ] 
Veftio. , | | 

Cpertige. | 

| Thruſting , Drawing , Carrying, 

. Turning. Unto ſome of which all. 

theſe artificiall operations muſt ne- 

ceſſarily be reduced, the ſtrengrh of 
any power being equally applyable 
untoall of them ; So that there 1s no. 
work impoſlible to theſe — 
ces, bur there may be as much acted 
by this arr, as can be fancied by ima- | Þ| | ri 
| gination: | d 
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Concerning the propertion of ſlowneſſe { 
and ſmiftneſſe in Mechanical motions. | 


| [A ving already diſcourſed con- d 
| cerning the ſffrengthof theſe Me- 0! 


chanicall faculties : it remains for the d, 
more perfe&t diſcovery of their 'na- d 
| tures, that we treat ſomewhar -con- 41 
cerning thoſe two differences of ar- bi 


| tificiall morion: 
ES Slow- | 
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| Without the right underſtanding 


| many abſurd miſtakes, in atrempting 


applyed uncothem. I may ſafely af- 
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and 
Swifcneſle. 


of which, a man ſhall be expoſed co 


of thoſe things, which are either in 
chem(elves impoſſible, or elſe not co 
be performed with ſuch means as are 


firm, that many, if not moſt miſtakes 
in theſe Mechanicall deſigns , doe a- | 
riſe from a miſ-apprehenſion of char 
difference , which there will be be- 
twixt the flownefſe or ſwiftneſle of 
the weight and power, in compariſon 
ro the proportion of their ſeverall 
ſtrengths. | 

Hence it is, that ſo many engines 
invented for mines gnd water-works 
doe-ſo often fail. in the performance | 
of chat for which they were inten- 
ded, becauſethe artificers many times - 
doe forget to allow ſo much ime for | 
the working of cheir engine, as may 
be proportionable to the difference | 
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H4- belong 
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belong unto them: whereas he char 
rightly underſtands the grounds of 
this arc , may as eafily find our the 
difference of ſpace andtime, required 
'ro the motion of the weight and 
power , as he may their different 
ſtrengths; and not only tell how any 
power may move any weight, bur al- 
{o in whar a ſpace of time it may 
move it any ſpace or d/ftance. 

If it were poſhble rocontrive ſuch 
an invention, whereby any conceiva- 
ble weight may be moved by any 
conceivable power , both with the 
ſame quickneſſe and ſpeed (as it is in 
choſe things which are immediarely 
ſtirred by the hand, withour the help 


_ | of any other inſtrument ) the works 
| of nature would be then roo much 


{ubjeted ro the power of art : and 
men might be thereby incouraged 
(with the builders of Babe, or the 
rebell Gyants) to ſuch bold deſtignes 
as would nor become a created be- 
ing. And therefore the wiſdome of 
providence hath ſo confined theſe hu- 
tmane arts, that what any invention 


hath | 
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abared in the ſlowneſs of it: and whar 
ic hath in che extraordinary quickneſs 


in the great ſtrength that is required 


[unto it. by 
For it1s tobe obſervedas a gene- | 


rall rule, that the ſpace of time or 
place, in which the weight is moved, 
in compariſon to that , inwhich the 
power doth move, is in the ſame 
proportion as they themſelvcs are 
unto one another. 

© So thar if there beany great diffe- 
rence berwixt the ſtrength of rhe 
weight and rhe power, the ſame kind 
of differences will there be in the 
ſpaces of their motion. 

Toilluſtrare this by an example: 


hath in the ſtrength of its motion, is' 


of its motion , muſt be allowed for ! 


Let | 
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Ler the line G A 3, repreſent a bal- 
lance or leaver, the weight being 
ſuppoſed at the point G , the falci- 
ment at A, and the power ſuſtaining 
the weight at B. Suppoſe the point 
G, unto which the weight is faſtned, 
ro be elevated unto F, and the oppo- 
ſire point B, to be depreſſed unto C; 
"cis evident that the arch ZG, or 
(which is all one) D F, doth ſhew the 
{pace of the weight , and the arch 


A * 4iaxX wn Qt -£ A owonty ow 


BC, the motion of the power. Now 
both | 


yl =o 


both theſe arches have the ſame. pro- | 
portion unto one another, asthere is | © 
berwixt the weight and the power, 
or (which 1s all one) as there is be- 
ewixt their ſeverall diſtances trom rhe 
fulciment. Suppoſe AG, unto AB, 
to be as one unto four, it may then | 
be evident that FG, or DE, will be | 
in the ſame proportion umo BC. 
For as any two Semidiametersare un- | 
ro one another, ſo are che ſeverall cir- | 
-umferences deſcribed by them, as 
alſo any proportionall parts of the 
ſame circumferences, | 
- Andas the weight and power doe 
rus differ in the ſpaces of their mo- | 
tions, ſolikewiſe in the {lovineſſe of 
it; the one moving the whole di- | 
ſtance B C, in the ſame time, where- | 
in the other piſſes onely.G F. Sorhar | 
the morion of the -power from B ro | 
C, is four times ſwifter then thar of 
the weight from Gro F. And thus 
will it be, if we ſuppoſe the.diſpro- 
portions to be far greater, whether or | 
no we Conceive-irt ,-cither by a caxtz- 
mation of the fame inſtrument a_ | 
a- | 
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JC. 
faculty, as in the former example, or| | | & 
by a multiplication of divers, asin Pul-| Þ | cc 
leys, Wheels, &c. By how much che| | | þ, 
power is in it ſelte lefle then the|} | {4 
weight, by ſo much will the motion| | | (« 
of the weight be {lower, then that| | | 
of the power. w 

To this purpoſe I ſhall briefly|Þ | by 
couch at one of the Diagrams expreſ-| || | ch 
ſed before in the eweltth Chapter, 

concerning the multiplication of Lea-| I | or 

' Vers. ; 

| th 

7 YN —_ 1: 
Li 

Fa a ra 

(Ja | | ch 

| | [| dr 
| R ch 

In which, as each inſtrument doth ||} | ;;, 
diminiſh che weight according to a|fll | tic 
decuple proportion, ſo alſo doe theyi || | q; 
diminiſh the ſpace and ſlowneſſe of its 
motion. For if we ſhould conceive|}] | gi 
the firſt Leaver B, to be depreſſed] | þ, 
unto its loweſt, ſuppoſe ten foot, ||| | 1;, 

| yet the weight 4, would not berai-|{] | 
_ | ſed 


— 


1. Cav.15. Mechaniegl Powers. I 109 | 


TC | | | ſed aboye one foot; but now the fe- | 
cond Leaver at its utmoſt could move 
'©| | | bur a tenth part of thefirſt, andthe 
| f | third Leaver bur a tenth part of the 
nl} j ſecond, and fo of the reſt. So: thar 
tg che laſt Leaver F, being depreſſed, 
wilFpaſſe a ſpace 100000 greater, and 
Y|f | by a motion, x00000 {wifter then | 
-| F | che weight at A. | 
r, Thus are weto conceive of all the | - — 
-| | | other faculties, wherein there is con- 
antly the ſame diſproportio betwixr 
the weight and power, in reſpe@ of 
|] | che ſpaces and flownefle of their mo- 
" |} | rions, as there is berwixt their ſeve-. 
rall gravities, If the power be unto 
che weight, bur as one unto a hun- 
dred, then the ſpace through which | 
che weight moves, will be a hundred 
times lefle, and conſequently the mo- 
tion of the weight a hundred cimes 
{lower then that of the power. 
Sothar ir is but a vain and impoſ- 
ſible fancy for any one to think that 
he can move a ow weight with a 
litle power in alitle ſpace; bur in all 
theſe Mechanicall attempts, that ad- 
| vantage 
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vantage which is gotten 'in the| 
ſtrengch of che morion, muſt be ſtill 
allowed for in the ſlowneſle ofir. 
Though theſe contrivances doe ſo 
extreamly increaſe the power, yet 
they doe proportionably procrad the 
rime. That which by ſuch helps one | 
man- may-doe in a handred days,may | 
be done by the immediate ftrengrh 
of a hundred men'in one day. 


_— COT 


| Cay. XVI. 

That 4t is poſſible ts \contrive ſuch an 
artificiall motion, as ſhall bee of 4 
ſlowneſſe propertionable 10 the ſwift- 
neſſe of the heavens. 


TI: were a pretty ſubrilty comquire] || th 
after, -wherher or no it be norpol- | ||| de 
fible'to -contrive ſuch an artificiall } JN | co 
motion, thax ſhould be in ſuchwpro-| | | on 
portion ſlow, as the heavens are {up- | £ | P24 
poſed to be ſwift. - Yin 
Forthe ex reſolution of which, | | | th 

- it would be requiſite tharwe ſhould| || | flc 
firſt pirch upon ſome a * 
; difte- | 


— — 


| demonſtrated that ir is poſſible td | 


different rtiorion , by the diſtatice 
from which, we may judge of the 
proportions on either fide, whether 


chere is not anyfuch #4tarall medium, 
which may be abſolutely. ſtyled an 
indifferent motion, bur thar the ſwife- 


ſtill proporrioned either ro the quan- 
tiry of bodies, in which they are, or 
ſome other particular end for which 
th.cy are deſtgned; therefore we muſt 
take liberty co ſuppoſe ſuch a moti- 
on, and this we may conceive tobe 
about 1000 paces , Or a mile in an 
hower. 

The ſtarry heaven; or 8:6 ſphere is 
thought to move 42398437 miles in | 
the famie ſpace : So thar if ir may be 


contrive ſuch a motion, which going 
on = a conſtant dire& —— - 
paſſe but rhe 42358437 part of amile 
in an hower, it will - x beevident, 
thar- an arrtificiall morion may bee 
ſlow, in the fame 'proportion as the 


{lowneſſe or {wiftnefſe. Now becauſe | 


neſfe and ſlowneſle of every thing, is | 


| (Cava16. Mechanical Powers. > | 


— 


heavens are ſwifc. 
| Now 
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Now it was before manifeſted thar 
according to the difference betwixt | ||| ir 
| che weight and power, ſo will the || n' 
' difference be berwixt the {lowneſlſe | [| w 
| or {wiftneſle of their motions;whence | || ex 
| it will follow, that in ſuch an en-|J| ch 
| gine, wherein the weight-ſhall bee | || m 
| 42398437 pounds , and the power | | hi 
' that doch equiponderate it, but che | || ſy 
| 42 3984.37 parr of a-pound (which is | | | ſu 
; eafie ro contrive) in this-engine the | [| en 
, power being ſuppoſed co -move- with | | er 
' ſuch a ſwittneſle, as may be anſwe- | |} | dc 
'rablero a mile an hower, the weight | [| w 
will paſſe bur the 42398437 parc of | | 
'2 mile inthe ſame ſpace, and fo con- | | or 
, ſequently will be-proportionably flow | F| fo 
; Unto the {wifrneſſe of the heavens. co 
q | It 1s related by our; Country-man | | ye 
| * | Prefaceto | 1. Dee, that he and Cardan bagng both 
bt Exclid. | together intheir travels, they did ſee | | ex 
an inſtroment which wasae-firſt ſold | F| fr; 
for 2otalents of-'gold, wherein there | | en 
| was one wheel ,, which conſtantly | | m 
| moving round amongſt the reſt, did | F| w 
inot fimſh one revolution under the | | th 
| ſpace of ſeven thouſand years. 
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| this engine muſt be turned a hundred 


Bur if we farther confider ſuch an | 
inſtrument of wheels as was mentio- 
ned before in the 14 chapter, wich 
which the whole world might bee 
eaſily moved, we' ſhall then Fad that 
the motion of the weight by char, 
muſt be much more flow , then the 
heavens are ſwift. For though wee 
ſuppoſe (ſaith Srevinus) the handle of 
ſuch an engine with 12 wheels to be 
enrned about gooo times in an how- 
er, (which is as often as a manspulſe 
doth bear) yer in ten years ſpacethe 
weight by this would not be moved | 
above 27 o000000000000000- PAILS Of 
one - foot , which is nothing near 
ſo much as a hairs breadrh. And ir | 
could not paſle an inch in t000000 
years, ſaich Merſennus, 

The rruth of which we may more 
eaſily conceive, if we conſider the 
frame. and manner of this 12 wheeld 
engine. Suppoſe that in each axis or 
nut, there were ten teeth, and oneach 
wheel a thouſand : then the ſails of 
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times, before the firſt wheel, (recko- 
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ning downward ) could bee moved 
round once, and ten thouſand times 
before the ſecond wheel can finiſh 
one revolution , and ſo through the 
12 wheels,according to this mulciply- 
ed proportion. | 

So that beſides the wonder wc there 
is in the force of theſeMechanical mo- 
tions, the extream flowneſle of them 
is no lefſe admirable. If a man con- 
ſider that a bocy ſhould remiine in 
ſuch a conſtant dire& motion, chat 
there could nor bee one minure of 
time, Wherein it did not rid ſome 
ſpace, and pafle on further, and yer 
that this body in many years toge- 
ther , ſhould not move ſo far as a hairs 
breadth. 

Which notwithſtanding may evi 
dently appear from the former in- 
ſtance. For {ince itis a naturall princi- 
ple , that there can be no penerration 
of bodies; and fince ir is ſuppoſed, 
that each of the parts in this engine 
doe touch one another in their ſu-4 
perficies, therefore it muſt neceſſarily 
follow , that the weight does begin 

an 


—_ 


CaP.16. Mechanical Powers. 


and continue to move with the pow- 
er: and (however it is inſenfible) yet 
it 1s certain there mnſt be ſuch a mo- 
tion ſo extreamly flow, as is here ſpe- 
cified. So full js this art of rare and 
incredible fſubrilties. 
I know it is the aſſertion of Car- 
dan, Motus valde tardi, neceſſario quie- 
tes habent intermedias. Extream flow 
motions have neceſſarily ſome inter- 
r1ediate tops and reſts : Bur this is 
onely ſaid, not proved, and he ſpeaks 
it from ſenſible experiments , which 
in this caſc are fallible. Our ſenſes 
being very incompetent judges of 
the ſeverall proportions, whether 
reatneſſe or littlenefle, flowneſle or 
wiftneſſe, which there may bee a- 
monegft things in nature. For jought 
we know,there may be ſome 0rg4- 
#icall bodies, as much lefſe then ours, 
asthe earth is bigger. We ſee whar 
ſtrange diſcoveries of extream minute 
bodies, (as lice, wheal-worms, mites, 


"and the like ) are made by the Micro- 


ſcope, wherein their ſeverall parrs 


(whichare altogether inviſible ro the 
| 


3 bare 
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bare eye) will diſtinaly appear: and 
perhaps there may be other inleQs 
that live upon them as they doe upon 
us. Tis certain that our ſenſes are 
extrearaly diſproportioned for com- 


prehending the whole compaſle and | 


latitude of things. And becauſe there 
may be ſuch difference in the -»03407 
as vvell as in the magnitude of bo- 
dies; therefore, though ſuch exrream 
ſlowneſſe may ſeem altogether impoſ- 
ſible ro ſenſe and common apprehen- 
ſion, yer this can be no ſufficient ar- 
gument againſt the reality of ir. 


I——_— 


Ca». XVII. 
of "— : how it may be increaſed 
to any kind of proportion. Concern 
ing the great force of Archimedes 
his Engines, Of the Balliſia. 


BY chat which hath been already 

explained concerning the ſlownels 
of motion, we may the better under- 
ſtand the nature of ſwiftneſſe , both 


of them ( as is the nature of oppo- | 


ſires 


————— 
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v4 pariſon tothar of the power does cauſe 
rl IK {wift motion. And as it is poflible | 
"|F\r-> contrive a motion unto any kind 


pb 

Kh , 
JT fires) being produced by contrary cau- | 
1 || {5 As the'grearneſſe. of the weight | 
* ||| inreſpe of the power, and the great 
n'J| diſtance ofthe power from the tulci- 
'©\F| ment, in compariſon to that of the 4 
- weight, does cauſe a ſlow motion : So q 
'C[F| the greatneſſe of the power above the 1 
"© [| vveight,, andthe greater diſtance of 1 
2 the vveight fram the center, in com- | 


"- || of ſlowneſſe, by finding our an an- 
|| ſwerable diſproportion berwixt the 

weight and power: ſo likewiſe unto | 
- | |any kind of ſwiftneſſe. For ſo much 

as the weight does exceed the pow- 
Til (GE by ſo much will che motion of 
|| the weight be flower, and ſo much | 
” || as the power does exceedthe weight, 
5 | | by ſo much vvill the motion of the 

weight be ſwifcer. 
y 4 
ſs | 
h I 3 pet 1 
4 Ei 1 
$ h % 


—_kC©FCOo_—— _ 


' ſuppoſed ro be quadruple. So that | F | ac 
| inthis example,the weight vvill move 4 


four 


rl 
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fo 

A 

ce 

pr 

th 

ſo 

is 

gr 

fr 

| of 

ſ1 

of 

ce 

| m 

In the Diagram fer down before, |} | th 

if we ſuppoſe RK, to be the place of the|F | ſu 

power, and C of the weight, the point |} | & 

A, being the fulciment br center,then |} | o1 

in the ſame ſpace of time , vvherein|F] | ot 

| che power does move from F, toG, |} | le 

| the weight will paſſe from C,to B. |} | 

Theſe diſtances having the ſame diſ-| | | i 
| proportion unto one another, as there 

| [is berwixt A F, and AC, which is ci 
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four times 1ſwikeer then the power. 
And according as the power does ex- 


ceed the vveight in any greater diſ- |. 


proportion, fo will the {wiftneſle of 
the weight be augmented. 

Hence may vve: conceive The rea- 
ſon of thar: grear' force vvhich there 
is in Slings, vvhich have ſo much a 
greater {wifrneſſe,then a ſtone thrown 
from the hand, by how much the end 
of the Sling is farther off from the 
ſ10ulder-joynt ,  vvhich is the center 
of motion. The ſacred hiſtory con- 
cerning Davias: vietory over Goliah, 
may: ſufficiently evidence the force of 
theſe. Yegerins relates that it vvas u- 
ſuall this vvay to ſtrike a mandead, 
& beat the fout our of his body, vyuh- 
out fo much as breaking his armonr 
oriferching blood. ' Membris integres 
lethale: tamen vplnus important, & ſi- 
ne znuidia ſangrint, heſtis lapidis ittu 
imereat. UUOV'E 

Inthe uſe of theſe, many of the An- 
ciencs have been of very exquiſite and 
admitable skill. We read of ſever hun- 
dred Benjamites left-handed , that conld 
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*Hiftor.1.4 
d Hiſtor, - 
Chilias 2. 

| hiſtor.; 5. 
CEL "XN 
« Marcel- 
15, 

* Hiftor, 


Aubanus de (being ſer ar ſome diſtance)he could 


[.3-6,26- 


| { cheſe,; the moſt famous and admira- 


L.24. 


a—e_—— 


miſſe. And there is the like ſtoried of 
| a whole Nation amongſt the indians, 
| evhs from their excellency in this 
' art were ſtyled Baleares. They vvere 
ſo ſtri& inrteaching this art unto their 
young ones : Yt cibum puer 4 matre 
| non accipit, niſi quem ipſa monſtrante 
| percuſſit, That the mother vvould 
'not give any mear to her child , till 


hit ic with ſlinging. 

For the farther illuſtration of this 
ſubje&, concerning the ſwiftneſſe of 
motion, I ſhall briefly ſpecifie ſome 
particulars concerning the engines of 
vvar uſed by the Ancients. Amongſt 


ble vvere thoſe invented by Arch:- 
medes, by which he did perform ſuch 
ſtrange exploits, as (vvere they.'not 
related by ſo many and ſuch judici- 
ous Authours) vvould ſcarce ſeeme 
credible even to theſe more learned 
ages. The acts of that famous Engi- } 
neer, are largely ſet down by = Polyb:- 
us, b Tzeizes, cProclus,® Plutarch,t Li- 


ſling a ſtone at a hairs breadth,and not | 


vs ? 


— 


_ 
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t | | v3,and divers others. From the firſt 
f| [| of vvhom alone, vve may have ſuffi- 
, | [| cient evidencefor the truth of thoſe 
S | [| relations. For befides that he is an 
Authour noted to be very greve and 
ſerious in his diſcourſe ; and does | ajper.c.4. 
ſolemnly promiſe in one place that he | juztaini- 
will relate nothing , but whar either | 
he himſelf was an eye-witneſſe of, 
or elſe whar hee had received from 
thoſe that were fo, I ſay, beſides all 
this, it is conſiderable; that he him- 
ſelf was born nor-above-thirty years 
after the ſiege of Syracaſe. Andafter- | 
wards having occafion to tarry ſome 
weeks in that City, when he travelled 
vvith Scipio, he mighr there perhaps 
ſee thoſe cngines himſelf, or ar leaft 
cake: bis. information from ſuch as 
were eye-vvitneſles of their force: So 
that there can bee no colourable pre- 
rence for any one to diſtruſt the par- 
> | Y ciculars relared of them. | 
| In brief, the ſum of rtheir reports is 
- | Y/ this: When che Romane forces un- 
der the condud of Marcellus, had laid 
fiege .unto that famous City , (of 
7 which 


; 
| 
E | 
4 
| 
bi 


wn,» why 0 
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which, both by their former ſucce(- 
ſes, andtheir preſent ſtrength , rhey 
could nor chuſe but Promiſe chem- 
ſelves a ſpeedy victory;) yet the arts 
of this one Mathematician, norwith- 
ſtanding all rheir policies and reſo- 


_ | lurions,did til bear them back to their | 
| great diſadvaneape. Whether they 


were neer the wall or farther from it, 
they were ſill expoſed ta the force 


of his engines, xz Lakers £ptg may x) avs 
| viſjus ovress 5 wioroy aapdxTes mertoxivels 


es mis idiieg Gnbohas , dna x Sep Iupt 
TS mire dvr» Brom the multitude 
of-chole ſtones and arrows, which 
he ſhot againſt them, was he ſtyled 
gry x99 , Or\Brigreus. Thoſe defen- 
five engines thar were made by: the 
Romanes in the form of Pent-houſes 
for to cover the aſſailants from che 


weapons of the befieged,thefe would | 


he preſently barter in pieces vvith 
great ſtones and blocks. Thofe high 


rowers erected in ſome of'rhe ſhips, 
oue of which the Romaries/ might 


more conveniently fight with the de- 
fendants on the: wall, theſealſo w_ 
| ' to 
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ſo broken by his engines , thar no! 
Cannon or other inſtrument of Gun- 
powder, ( faith a learned man ) had 
they beene then in uſe, could have 
done greater miſchief. In brief, hee 
did fo moleſt them with his frequent 
and prodigious batteries, that the 
common {ſoldiers were utterly dif- 
couraged fromany hopes of ſuccefſe. 

What was the particular frame and | 
manner of theſe engines cannot cer- 
tinly be determined, but rocontrive 
ſuch as may perform the like ſtrange 
effects, were nor very difficuleto any 
one who is thoroughly verſedin the 
grounds ofthis art. Though you 
thoſe of Archimedes.in reſpec of di- | 
vers circumſtances, vvere much more 
exact and proper for the purpoſes | 


himſelf being ſo extraordinarily ſub- 
tle and ingenious aboverthe common 
ſort of men; ntl 
Tis probable that the 'generall 
kind'of theſe engines, werethe fame 


vvith thoſe thar vvere uſed after- 
6 - wards 
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vvhich they vvere intended , then |. 
|the invention of others could be; He 
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wards amongſt the Romanes and 0-| |” 
ther Nations. Theſe were common- 
ly divided into ewo ſorts: ſtyled A 
Balliſte. 
Catapulte.. 


Both vvhich names are ſometimes 
Yid.'Naw- | uſed promiſcuouſly ; but according 
4eund |totheir propriety | Ballizta does ig- 
brer4.>, | nifie an engine for the ſhooting of || .; 
f a--74 | ſtones, and Catapulta for darts or|l|c 
led alſo arrows, + 
»19/Coe. | The former of theſe was fitted ei-|F |; 
7-770, |ther to carry divers leſſer ſtones, or| |; 
balus.Pe-y | Elſe one greateſt one. Some of theſe 
aria. | engines made for great ſtones, have|F |; 
been proportioned to ſo vaſt and im- 
menſe' a weight, as may ſeem almoſt |F | » 


incredible : which occaſioned thar in 


a 

Lbb.z, — * 
At ſaxum quoties ingenti verbers itn t1 
Excutitur,qualts rupes qua vertice montis ft 

| Abſcidit impulſu ventorys adjnta vetuftas,| i | ri 
Frangit cunttaruts;nec tant corpora preſſa i 
Exanimat,totos ci ſanguine diſſipat" arts. q 

With theſe, they could eafily bar-|F | :. 

ter down the vvals and Towers of |} |. 

any Fort: So Ovid. ( 


39 ______ 2am 
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onns. 
And _— Quo turbine bellica quon- 
am ol. 

Librati ſaliunt portarum #n clauſtra 

molares,” 

T he ſtones that were caſt from theſe, 
were of any form , Enormes er ſepul- 
chrales , Milſtones or Tombe-ſtones. 
Sometimes for the farther annoy- 
7nce and terror of any beſicged place, 
they would by theſe throw intoir dead 
bodies, either of men or horſes, and 
ſomerimes only parts of them as mens 
heads. 

Atheneus mentions one of theſe 
Balliſte that was proportioned unto 
a ſtone of three talents vveight, each 
calent being 120 pounds ( faith Y7- 
truvius ) ſo that the vvhole vvill a- 
mountto 360 pounds, Bur it is ſto- 
ried of Archimedes,chat he caſt a ſtone 
into one of Marcellas his ſhips,which 
was found to weigh tentalents. There 
is ſome difference amongſt.* Authors, 
concerning what kind of talent this 
ſhould be underſtood, bur iris certain 


that 


.2uam grave balliſis mania pulſat 
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though there hath been perhaps ſome 


chat in Plstarchs time , (from wh6 we 


| havethis relatio)one calec did amount 


ro 120 pounds ({aithS2idas:)according 
ro vyvhich accour:t., the ſtone it ſelt 
was of no leſſethen, twelve hundred 
pound weight.'A weapon (one would 
think ) big enough for thoſe rebell 
Gyantrs that fought againſtthe gods, 
Now the greateſt Cannon in ule,does 
not carry above 64 pound vveight, 
which is far ſhorc of the ſtrength. in 
theſe Mathemaricall contrivances, A- 
mongſt the Turks indeed, there have 
been ſometimes uſed ſuch powder in- 
ſtruments , as may equall the force 
of thoſe invented by Archimedes.Gab. 
Nand.cus tels us of one bullet ſhot 
from them ac the fiege of Conſtanti- 
nople, which was of above 1200 
pound vveight; This heaffirms from 
the relation of an Archbiſhop, who 


| was then preſent and did ſee it; the 


piece could not be drawn by lefſe then 
a hundred and fifty yoak of oxen, 
vvhich might almoſt have ſerved ro 
draw away the Town ir ſelfe. But 


ONnec | 


_—_ - 


| 


il 


I[ECae.a7. Mechanical Powers. So 


- 


lone or ewo Cannons of ſuch a prodi- 
| gi0uS magnitude, yerit is certain that 
[che biggeſt in common uſe,does come 
| far ſhort of thar ſtrength, which was | 
ordinarily intheſe Mechanical engins. 
There are divers figures of theſe 
Ballifte, ſex our by Yegetins , Lipſins, 
and others ; but ' being without any 


cover in whar their forces did conſiſt. 

I have here expreſſed one of them 
:aoſt eafie to be apprehended , from 
the underſtanding of which, you may 
_ better gheſle ar the nature of the 
reſt: 


explication, itis nor very facilro dif- | + 


lit. —— I" 


Ce 


« 
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ni 
{ 
in 
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vi 
en 
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ſtc 
; re 
a= 
a= == 
4 \ = Co 
Xs © | 
Bl BEG: I i IJ 
4= fig 
W; 
| SES þ= pnutie Wi 
Coro one En? ric 
fo 
la 
That great box or cavity at A, is | | Pc 
ſuppoſed ro be full of ſome heavy ||| | !0 
weight, and is forced upby the tar- |} | 2! 
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ning of the axis and ſpokes B C. The 
ſtone or buller co be diſcharged being 
in a kind of fling at D, which when 
che greater weight A,deſcends,will be 
violently whirled upwards, till that 
end of the fling at E, coming to the ; 
cop will flye-off, and diſcharge the 
ſtone as the skilfull Artiſt ſhould di- 
rect it. 


—C——————————————————————— — — —_— __—_  ———_—_ 


Cae. XVIII. 
Concerning the Catapulte , or Engines 
for Arrows. 


T He other kind of engine was cal- 
led Catapulta, am 4 mins, which 
ſignifies a. ſpear or dart, becauſe'ir 


THYS. 


' In Greek 
| XSTARRA- 


was uſed for the ſhooting of ſuch | ;tpenews. 


weapons: ſome of theſe were propor- 


tioned unto-ſpears 'of twelve cubirs |* 


long ; they did carry with ſo great a 

=> ut ca_ —_ ardore mil. 
lant, (ſairh Ammianus ) that the wea- 
pons diſcharged from them were 
ſomerimes(if you can beleeve. it) ſet 
on fire-by the ſwiftneſle of their mo | 
tion, _ K The | 
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Diod-Sicl. | The firſt invention of theſe is com- 
1142. | monly aſcribed ro Dionyſins the yon- 
Sardusde | ger, Who is ſaid to have made them 
uxver-.t6- | amongſt his other preparations a- 
* | gainſt Carthage. But we have good 
reaſon to think them of more anci- 
ent uſe, becauſe we read in Scripture 
that Y=2iah made in Feruſalem en- 
2 Chron. | 2ines invented by cunning men to ſhoot 
26.15. | arrows and great ſtones withall, though 
it is likely theſe inventions vvere 
much bertered by the experience of 

after ages. 

The uſuall form of theſe Catapul- 
te, was much after rhe manner of 
great Bows placed on Catriages,and 
wound up by the ſtrength of ſeve- 

| rall perſons. And from thar great 

force which we find in lefſer Bows, 

we may eafily ghefle at the greater 

Sir Fran: | power of theſe other engines. , 'Tis 
ond felared of rhe Turkiſh Bow , that; 

204 © | can ſtrike an arrow through a peeey 


| Which though ir may -{e 


of ſteel or braſſe two imches thick, 
and being headed onely Wigh wood, 
it pierces Timber of eighr inches. 
n- incredi- 


— 


ble, 


De OS 
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ble, yer it is atteſted by the experience 
of divers unqueſtionable witneſſes : 
Barclay in his ico animorum, a man 
of ſufficiene credir , affirms that he 
was an eye-witneſle, how one of rheſe 
Bows with a little arrow did pierce 
© | F|chrough a piece of ſteel three fingers 
” | Fchick. And yer theſe Bows being 
f | | ſomewhar like the long Bows in uſc 
amongſt us, were bent only-by a 
© |F|mins immediate ſtrength , wichour 
7 | che help of any bender or rack that 
are uſed to others. 


| 
43 
© £ 
F 


|| - Some Turkiſh Bows are of thar 
- ſtrength, as to pierce a plank of fixe 


inches in thickneſle, ( I ſpeak whacr 1 
- | | have ſeen) ſaich M. Fo: Greaves in his 
«| | 7r amodegraphia. How much greater 
force then may we conceive to be 1m- 
| f| preſſed by the Catepulte ? 

4 Theſe were ſometimes framed for 
thewiſcharging of ewo or three ar- 
rows together, ſo thar each of them | - | 
: might bee direed unto a ſeverall | 
aim. Bur it were as cafie rocontrive the j 
5 | [| after the like manner for the carriage 
- | $ of ewenry arrows, or more, 25 in this 
|: figure. K 2 Both | .. 
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| Both theſe kinds of engines when|| kiſl 
they were uſed ar the ſiege of any || exc 


" Phowas | City, were commonly carried in a|{{yer 
tyled Po- = wooden Turret ( firſt invented|}ſ|the 


liorcetes. | by * Demetrins.) It was driven upon || be 


TING four wheels at the borrome, each of || cau 


| was firſt v- | its fides being forty five cubirs, is || far 
| ſedarite | height ninery. The whole was divis || For 
cyprus, & | ded in nine ſeverall partitions, every |{|of | 
is thus de- | One of which did contain diversen- ||| ſub 
ponents ines for battery : from its uſe inthe || wit 
| Sicul.Bib-* | Dattering and taking of Cities it is |{|to 
j H0D.3-20. ſtyled 


— 
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Ryled by the name of Helepols. 

He that would be informed in the 
nature of Bows, let him conſulr Mer- 
ſenuus De Balliſtica & Acontiſmologia, 
” ||| where there are divers ſubtle inqui- 
ries and demonſtrations, concerning 
the ſtrength required ro the bending 
of them ro any diſtance. The force 
they have in the diſcharge according 
to ſeverall bents, the ſtrength requi- 
rec! ro be ;n the ſtring of them, the 
ſeverall proportions of (wiftneſſe and 


| 
4 
1 
1 
Fi 


diſtance in an arrow ſhor vertically, 
or horizoncally, or cranſverſally. 
Thoſe ſtrange effects of the Tur- | 
en || kiſh Bow (mentioned before)ſo mach | 
ny || exceeding the force of others, which 
1 2 | yer require far greater ſtrength for 
ed ||the bending of chem, may probably 
on || be aſcribed either ro the naturall 
of || cauſe of attrat#:on by ſimilitude of ſub- 
es | farce (as the Lord Bacon conjectures.) 
/i- | For in theſe experiments che head 
ry || of the arrow ſhould be of che ſame 
n- || ſubſtance ( whether ſteel or wood) | 
he | with that which it pierces: Or elſe | 
is\|ro chat juſt proportion berwixt the 
ed | K 3 weight 
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weight of the arrow, andthe ſtrengrh 
of the bow, which muſt nceds much 
conduce tothe force of it, and may 
perhaps be more exactly diſcovered 
in theſe, then it is commonly in 0- 
thers. 
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Cas; KEN 
A compariſon betwixt theſe ancient en- 
gines, and the Gun-powder inſtru- 
ments now in uſe, | 


gp my po Pun, eons ws my a ww Oy | 


[= ſhal not be alrogether impertinent 
co inquire ſomewhat concerning the 
advantages and diſadvantages berwixt 
thoſe Military offenſive engines, uſed! 
amongſt the Ancients , and thoſe of 
theſe later ages. | 
In which inquiry there are two 
particulars to be chiefly examined: 
1. The force of theſe ſeverall con- 
erivances, or the utmoſt that may be 
done by them. 
| 2. Their price, orthe greatneſle of 
the charges required umto them. 


1. As for the force of theſe anci- ( 
ent 
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ent inventions, it may ſufficiently ap- 
pear from thoſe.many credible retati- 
ons mentioned before ; to which 
may be added that in Foſephus, which 
he ſets down from his owneye-ſighr, 
being himſelf a chief Captainar the 
fiege of Fotapata, whiere theſe events 
happened. He rels vs chat be':des the 
mulritude of perſons, who were {]:in 
by theſe Romane Engines, being nor 
:ble ro avoid their force , by reaſon 
they were placed ſo far off, and out 
of ſight; - Belides this, they didalſo 
carry ſuch great ſtones, with ſogreat 
2 violence, that they did therewith 
bacter down their wals and Towers. 
A great bellied woman walking a* 
bout the City in the day time, had 
her child ſtruck our of her wombe, 
and carried half a furlong from her. 
A ſoldier ſtanding by his Captain 
Foſephus, on the wall , had his head 
ſtruck off by another ſtone ſent from 
theſe Romane Engines, and his brains 
carried three furlongs off. 


To this purpole' Cardan relates 


out of Ammianus Marce/linus, Tants 
K 4 zmpetu 


De bello 
Indaice,lt. 
3o(+9, 


De variet, 
l.12.6.58. 


— 
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j_ fertur lapts ut uno wviſo lapide ol 
quamvis intatts barbari fuerint ab eo, {h 
deſtiterunt a pugna & abierunt. Many 
forain people being ſo amazed at the | I | n« 
ſtrange force of theſe Engines , thar A 
they durſt not conteſt with thoſe di 
who were maſters of ſuch invencions. th 
'Tis frequently aflerted , that bullets nz 
have been melted in the air, by that uf 
extremity of violence motion impreſt 
from theſe {lings. dj 
Fundaque contorts tranſverberat aera ns 
lambo, | an 
Et meaiis liquide glandes in nubibus rai 
errant. | 
SO Lucan, ſpeaking of the ſame En- bc 
ines. de 
Inde faces &f ſaxa wolant, ſpaticque 
ſolute 
Aeris & calide liquefatte pondere 
elandes. 
Which relations, though they may nc 
ſeem ſomewhat poeticall and impro- th 
bable, yer Ariſtotle himſelf ( De coals 
{ib.2.c.7.) doth ſuppoſe chem as un- po 
queſtionable. From whence ic may pe 
be inferred, that the force of theſe En- wi 
gines 


m_ 
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vines does. rather exceed then come 
ſhorr of our Gun-powder inventions. 

Add to this that opinion of a lear- | 
ned man (which 1 cited before) thar | 
Archimedes in the fiege of Syracuſe , | Sir Walt. 
did more miſchief-with his Engines, | t9% 
then could have been wrought by a- | c.3.5 16. 
ny Cannons,had they been then in | S* Zipfus 
ule, Romand. 
In this perhaps there may be ſome | 7-5. 


di: (advantage , becauſe theſe Mathe- 
naaticall Engines cannor be fo eaſily 
and ſpeedily wound up, anedo cer- | 
tainly levelled as the other may. | | 

2. AS forthe price or tharges of +. 
both theſe, ic may be conſidered un- | 
der three particulars : 

I. Their making. 

2. Their carriage or conveyance. 

3. Their charge and diſcharging. 

Inall which reſpects, the Cannons 
now in uſe, are of much. greater coſt 
then theſe other inventions. 

1. The making or price of cheſeGun- 
powder inſtruments is extreamly ex- 
penſive, as way beeafily judged by the 
weight of their materials. A whole 

Cannon 
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Canns weighing commonly 8000 |. 
2 half Cannon 5000,aCulverin 4500, 
a Demiculverin 3000; which whether 
ic bein iron orbraſle, muſt needs be 
very coſtly, only for the matter of 
them; beſides the farther charges re- 
quired for the form and. making of 
them, which inthe whole muſt needs 
amount to ſeverall hundred pounds. 
Whereas theſe Mathemaricall inven- 
tions conſiſting chiefly of Timber, 
and cords, may be much more cheap- 
ly made ; The ſeveral! degrees of 
chem which ſhall anſwer in propor- 
tion to the ſtrength of thoſe other, 
being art the leaſt cen times, cheaper; 
thatis, ten Engines that ſhall be of 
equal force either to a Cannon or De- 
micannon,Culverin or Demiculverin, 
may be framed at the ſame price that 
one of theſe will amount to : So that 
-n this reſpe there is a great inequa- 
ity. 

2. As fortheir carriage or convey- 
ance; 2 whole Cannon does require 
atithe leaſt go men or 16 horſes, for 

he draught of ic; a half Cannon 56 
men, 


as Hh. oY am 
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|. men, or 9 horſes; a Culverin 5omen, 
, or 8 horſes, a Demiculverin 36 men, 
r or 7 horſes, Suppoling the way to 
Ee be hard and plain, in which norwith- 
ff ſtanding the morion wil be very ſlow. 

.- Bur it the paſſage prove riſing and 

f ſteep, or rotten and dirty, then they 
is will require a much greater ſtrength 
S, and charge for the conveyance of 
1- them. Whereas theſe other inventi- | 
r, ' ons are in themſelves more light (if 
J- ; there be occaſion for the draught of | . 
of || | chem) being eaſily raken aſunder into 
Fx ſeverall parts, And beſides, their ma- 
r, rerials are to be found every where, 
[' {o that they need not be carried up 
of and down art all, but may be eaſily | 
C- made in the place where they are to | 
n, be uſed. | 
at 3+ The materials required ro the | 
at charging of theſe Gun-powder in- | 
A- ſtruments, are very coſtly. A whole | 

Cannon requiring for every charge | 

y- 40 pound of powder, and a buller of | 
re 64 pounds; a half Cannon 18 pound 
Or ot powder, and a bullet of 24 pounds; ' 
"4 a Culverin 16 pounds of powder,and | 
n, t 


. 


—— 
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a buller of 19 pounds, a Demi-cul- 
verin 9 pounds of powder, and a bul- 
ler of 12 pounds : whereas thoſe 
other Engines may be charged only 


with ſtones, or (which may ſerve | 


for terrour) with dead bodies, or any 
ſuch materials asevery place will af- 
ford without any coſt. 

So then, pur all theſe rogether: If 
ic be ſo that thoſe ancient inventi- 
ons did not come ſhort of theſe orher- 
in regard of force, and if they doe 
ſo much excell chem in divers other 
reſpeRts ; Ir ſhould ſeem then, that 
they are much more commodious 
then theſe later inventions,and ſhould 
be preferred before them. Burt this 
inquiry cannot be fully determined 
_— particular experience of 

oth. 


Care. 


| 
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Car. XX. 
That it is poſſible to contrive ſuch an 
artificiall motion , as may be equally 
ſwift with the ſuppoſed motion of the 


heavens. 


Or the concluſion of this Dil- 
courſe, I ſhall briefly examine (as 
before concerning ſlowneſle) whether 
-it be poſſible ro contrive ſuch anartifi- | 
; Ciall motion, as may be equall unto 
che. ſuppoſed, ſwiftnefle of the hea- 
vens. This queſtion hath been for- 
merly propoſed and anſwered by Car- | PeYaie. 
dan, where he applies it unto the {wift- ono 6.9. 
neſle of the moons orb, but that orb | * 
being the loweſt of all, and conſe- 
quently of a dull and fluggiſh moti- 
on, in compariſon to the reſt ; there» 
fore it will perhaps be more conve- 
nient to underſtand the queſtion con- 
cerning the eight ſphere or ſtarry hea- 
ven. 

For the true reſolution of this, it 
ſhould be firſt obſerved, that a mate- 
riall ſubſtance is altogether inca i» 

© 


LT 
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ble of ſo great a celerity, as is uſual- 
ly aſcribed ro rhe celeſtiall orbs. (as 
I have proved elſewhere) Andthere- 
fore the quzre is not to be underſtood 
of any reall and cxperimentall, bur 
only notionall, and Geometrical con- 
rivance. 

Now that the ſwiftneſſe of moti- 
on may bethus increaſed, according 
ro any conceivable proportion , will 
be manifeſt from what hath been 
formerly delivered, concerning the 
grounds and nature of flownefle and 
{wiftneſſe. For according as we ſhall 
ſuppole the power' to exceed the 
weight: ſo may the motion of the 
weight be (witter then that of the 
power. | 

Buc co anſwer more particularly : 


Lec us imagine every wheel in this | 


following figure to have a hundred 
reeth in it, and every nut ten : 


It 


— 


F C30 


It may then bee evident, thar one 
revolution of the firſt wheel, will rurn 
the nur, and conſequently the ſecond 
wheel on the ſame axis ten times, the 


third 


£ 
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[third wheel a huadred times , the 
fourth 1000 times, the fifth 10000 
the ſixth a hundred thouſand times, 
' the ſeventh 1000000 times, the eight 
' 10000000times the ninth x00000000 
| times, the ſailes r000000000 times: 
' So that if we ſuppoſe the compaſſe 
of theſe ſails to be 5 foor, or one pace: 
and thar the firſt wheel is curned about 
after the rate of one thouſand times 
' 1nan hower:It wil the be evident,that 
the ſails ſhall be turned 100000000000, 
times, and conſequently ſhall pale 
100000000 Miles in the ſame ſpace, 
; Whereas a ſtar in the Aquacor ( ac- 
cording to common Hypotheſis) does 
| move bur 42398437 miles inan how- 
| er,and therefore it is evident thar 'cis 
| poſſible Geometrically to contrive 
ſuch an artificiall motion, as ſhall be 
| of greater {wittneſſe , then che ſup- 
/ poled revolutions of the heavens. 
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CHras. 1. 

The divers kinds of Automata, or $ af- 
movers. Of Mils, and the contrivance 
of ſeveral mations by rarefied air. A 
brief digreſs19 concerning wind-guns. | 


Mongſt the variety of; artifi- 
ciall motions, thoſe are 'of 
moſt uſe and pleaſure, in 
vihich , by the application of ſome 
continued ſtrength, there is beſtowed 
is a regular and laſting motion. 
| Theſe we call rhe dv7arz, or ſelf: 
v9 movers : which name in its utmoſt la« 
ticude , is ſometimes aſcribed unto 
4 choſe motions, that are contrived 
from the ſtrengrh of living creatures, | 
as Chariots, Carts, &C. Bur, in its 
ſtrineſle 8 propriety, it is onely ap- 
pliableunto ſuch inventions, wherein | -- 
the moris is cauſedeitherby ſomthing |:  - 
that belongs untoirs own frame , | 21.1 
elſ 
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| elfeby ſomeexrernal inanimate agent.” 


Whence theſe 4v7iuare arecafily di- 


Ringuiſhable intorwo ſorts: 


7." Thoſe that are moved by ſome- 
thing which is extrinſecall untotheir 


own frame, as Mils by water or wind. 


2. Thoſe thar rective their mon 
from fomerhing that does bell 
"the frame it ſelf, as clocks, war 
5y weights, ſ$ritigs; orche like. 


|=" Of both. which-forts', rhers have 
{been many:excellenc inventions:-In 


i#he recital: of them, I ſhall inſt 


Fehiefly ofi-ſuch as are moſt etitinient 


"for their ratiry. and ſubcilcy.. 
z(t thie dvTixere that receive 
FE motien fro ſome externall agent, 
thoſe of more. common. uſe are Mils. 
And firſt;the Water-mils, which are 


| thought tobe beforethe other,though 
{neicher The-firſt Auchorg, nor ſo. much 
 as:the rime wherein they were inven- 


oy we _ known.” od heroin 
P, Virgil refers them among 
' other fachorlefſe inven: i: ns, Fragen 
deed doth mentign:;rbeirt ,- 
' commonly. RES inHis bd 
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 — 
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? nd 
if others affirm , that Belliſarins in the 
a reign of Fuſtinian, did firſt invent 
" chem ; Whence Pancirollus concludes | Þ* Repert- 
char ic is likely cheir uſe was for ſome ; 
- ſpace intermitred,, and being after- | 
r wards renued again, they were then 
thought to be firſt diſcovered. 

n However tis certain , that this in- 
D vention hach much abridged-and ad- 
s vantaged the labours' of men, who 
were before: condemned unto -this 
e flavery , as now unto che Galleys. | 44 ?;fi- 
n And as the force of waters hathbeen | 
t uſefull for this } ſo likewiſe may ir 
l be contrived to divers othet purpoſes. | 
Herein dorh rtie*skitl 6f an arcificer | -* 
chiefly confift, inthe application of 
3 cheſe common! motions unto various | 
p and beneficiall ends, making them 
c ſerviceable not only for the grinding 
n of corn, but for the preparing of iron 
j or other oare, the making of paper,the 
- elevating of wo yew . 

c 


c To this purpoſe Mo are'the Mils 

t| | that are driven by wind , which are 

4 {o, much more convenient then the | .* 

; other, by how much chcir: ſituations | | | 
& | --1%: L 3 _ may | | 

c — 


; | Marcell. 
i Yraukbein. 

| Epiſt.ad 

| 1ob.Erne- 

' ſtu "" JE 


may be more eafic and common. The 
morions of theſe may likewiſe be ac- 
commodared to as various uſes as 
the other, there being ſcarce any la- 
bour, ro the performance of which, 
an ingenious artificer cannot apply 
them. To the ſawing of Timber, the 
plowing of land, or any other the like 
ſervice , which cannot be diſpatched 


| che ordinary way, without much toil | 
and tediouſneſſe. And it is a wonder- 


full ching ro conſider , how much 
mens labours- might be eaſed and 
contraced in ſundry particulats » if 


| ſuch as were well skilled in the prin- 


ples and practiſes of theſe Mechani- 
call experiments,would bur thorough- 
ly apply their ſtudies untothe inlarge- 
ment of ſuch inventions. 

There are ſome other motions by 
wind or air, which (though they are 


not ſo common as. the other, yer) | 


may prove of excellent curioſity,and 
ſingular uſe. Such was that muſical! 
inſtrumene invented by Cornelius Dre- 
ble, which being ſer in the ſun- ſhine, 
would of it ſelf render .a ſoft and 

pleaſant 
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leaſant harmony, but being remo- | ; ; 

ral into the ſhade, would Schaal our g 
become filent. The reaſon of it vas | Memon 
this: the warmth of the ſun, working | wwic,”?* 
upon ſome moiſture within it , and | makes a 
rarifying the inward air unto ſo } Pinee 
great anexrenſion, that it muſt needs | ever the 
{eck for vent or iſſue, did therby give | \*n begins 
ſeverall motions unto che inſtrument. | upon i:. 

Somewhat of this nature are the | Tacir. 4- 
Folipiles, which are concave veſſels, | $972 
conſiſting of ſome ſuch mareriall as | firmshar 
may indurethe fire , having a ſmall | þ*b2c 
hole, at which they are filled with | 194 veacd 
water, and our of which (when the | ic. 
Veſſels are heated) the air doth iflue 
forth with a ſtrong and laſting vio- 
lence. Theſe are frequently uſed for 
the exciting and contracting of heat 
in the melting of glaſſes or merals. 
They may alſo be contrived to be {er- 
viceable for ſundry other pleaſant u- 
ſes, as for the moving of ſails in 2 
chimney corner, the motion of which 
fails may be applied rothe turning of 
a ſpir, or the like. 
| Bur there is a better invention ro 


L3 this | 


—— 
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' proportionably to the fire. In which 
-| contrivance there are theſe conveni- 
4 ences above the Jacks of ordinary uſe. 
1 - I. Tr makes little or no noiſe in the 


this purpoſe mentioned in Carden, 
whereby a ſpic may be turned (withs | 
out the help of weights) by the mo- 
tion of the air that aſcends the Chim- 
ney; and it may. be uſefull for the 
roaſting of many or great joims: far 
as the fire muſtbe increaſed according 
to the quantity of mear, ſothe force 
of the inſtrument will be augmented 


morion. - * | 

- 2.:[t-needs no winding up,but will 
conſtantly move of ir ſelf, while there 
isany fireto rarifie the air. 

: 3. Itis much cheaper then the other 
inftrumentrs that are commonly uſed 
co this purpoſe. There being required 
unto it onely a paire of ſails, which 
muſt bee placed in rhat part of the 
chimnie whereit begins to be ſtraight: 
ned, and one wheel ro the axis of 
which the ſpit line muſt be faftned, 
according to this following Diagram: 


The 


\, Themotion of theſe fails ma like» | 
wile ror for by her 


"152 | Daedalus; or, Ls, || ( 
hs 


. | continuall & cheap muſick, It may be c 
1 --- | uſefullalſo forthe reeling of yarn,the l 
' £* | rockingof a cradle, with divers the 
*> » | like domeſtick occaſions. For (as was c 

| faid before)any conſtant motion being 
| given, it is caſte for an ingenious ar- r 
cificer to apply it unto various ſervices. c 
l 

t 


| Theſe fails will always move both 
- | day and nighr, if there is bur any 


fire under them , and ſometimes i 
though there bee none. For if the 3 
air wKhout be much colder then that ſ: 
within the room , then muſt this 
which is more warm and rarified, tl 
naturally aſcend through the chim- T 
ney, to give place unto the more con- a] 
denſed and heavy, which does uſu- h 
ally blow in at every chink or cran- M 
ny, as experiefice ſhews. | fr 
Unto this kind of motion may be ſt 
reduced all thoſe repreſentations of it 
living creatures, whether birds , or [r 


[beaſts , invented by Creſibins, which tc 

were for the moſt part performed by A 

the motion of air, being forced up by 

either by rarefatZion, with fire, or al 

[Elſe by compreſ#on, throngh the ag Ve 
. 0 
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of ſome heavier body,as w:iter,which | 
by poſſeſſing the place- of the aire, 
did thereby drive tt to ſee k for ſome 
other vent. 

* I cannot here omit (though it bee 
| not altogether ſo pertinent) to men- 
tion that late ingenious in'vention of 
the winde-2un, which is charged by 
the forcible compreſſion of air, being 
injetedthrough a Syringe ; the ſtrite | 
and diſtention of the impriſoned air 
{zrving by the help of little fals or 
ſhucs within, to ſtop and l:cep cloſe 
the vents by which it was1admitred. 
The force of it in the diſcharge is 
almoſt equall co our powde'r-guns. I 
have found upon frequent t rials(faith 
Merſennus) that a leaden buller ſhot 
from one of theſe gunnes againſt a 
ſtone wall, the ſpace of 24 paces from 
it, will be beaten into a th inne plate. 
It would be a conſiderable addition 
ro this experiment which the ſame 
Authour mentions a little afrer, wher- 
by 'he will make the ſame charge of 
air to ſerve for the diſcharge of ſe- 
verall arrows or bullers after one a- 
nother, | 


— 
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nother , by giving the air onely'{o 


| much roonkic ,. as may: immediately 


ſerve ro impreſle a violence in ſending 
away the a1 row or bullet, -and then 
ſcrewing is downe again to its for- 
mer confin(:ment, ro fit it for angther 
ſhooting. Burt againſt this there may 
be many conſiderable doubts, which 
I cannot ſta.nd ro diſcuſle, 


Cayp.1Il. 
0f aſailing Chariot hat may without hor- 
ſes be driven on the land by the wind 
as ſhips ire on theſes, , 
THe force of wind in the motion 
of ſails; may be applied alſo ro the 
driving of a Claciordy which a man 
may fail on the land as well as by'a 
ſhip on the water. The labour of hor- 
ſes or other beaſts , which areuſually 
applied rot his purpoſe, being artificial- 
ly ſupplicd by che ſtrength of winds. 
Thar ſuch Chariogs are copumonly 


is frequently affirmed. by divers credi- 
ble Authours, 'Beterus mentions tha 


they have beene tried alſo in Spine, 


_— 


though 


Þ ory 


uſedintheChampion plains of China, 


| 
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though with what ſucceſs he-doth not 
ſpecifie. Bur above al other experimecs 
co thjs purpoſe, that ſailing Chariot ar | 
Sceveling in Holland,is more eminent- 
ly remarkable, It was made by the di- 
retion of Stephinus,8 is celebrated by 
many Authors. * Walchivs affirms it 


| co be of ſo great a ſwiftneſſe for its 


motion, and yer of ſo great a capacity | - 
forics burden,77 in medio freto ſecundls 
wventis commi(ſes #4ves, velocitate mul- 
tis paraſanzis poſt ſe relinquat,o& paucar 
hor arum ſpatio,viginti aut iriginta milli- 
aria Germanica continue cur (K emetianr, 
concreditoſq; ſibi plus minus veftores ſex 
aut dere inpetits locy trasferat faciliimo 
itllius ad clavi qui ſedet natu,quaque ver- 
ſum minimso labore velis commiſſuns, mi- 
rabile hos continenti currus nevigin diri- 
7 pon Toney did fax aq amy} we 
any ſ{bip, though we UPpPaic 
it £0: be carried 3n- the open fea with 
never {proſperous wind: and thakig. 
ſome few howers ſpace-it; would colty/ 
vey 60r 10 perſons,/29 or 39 Germay!| 
miles , 4adall this-wich very lictle Ja-f 
bour of him tha ſeeeerh at the Sceagn 
wno 
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Sh who may eaſily gaide the courſe of ir 

| as he pleaſeth. , 

Thar eminent inquiſitive man Pez- A 

reskias, having travelled to Sceveling - 


for the ſight & experience of this cha- : 
riot, would frequently after with much 
wonder mention the extream ſwiftnes T 
Per.Gaſ | of its morion. Commemorare ſolebat = tC 


ſendus.Vi- | pore quo correptus fuerat cum vento tran- tf 
ta Peires- "np" B 
kits. | flatus citatiſſimo non perſentiſcere tamen, 
nempe 14 citus erat qua ventus., Though tt 
che wind were in it ſelf very ſwift and Ul 


ſtrong, yer to engers in this el 

Chadot, it would —_— all diſcer- ni 
nable, becauſe they did goe with an W 
| equall ſwiftneſſero the wind it ſelfe. m 
Men thar ran before it ſeeming to goe 
backwards , things which ſeeme ar a 
great diſtance being preſently overta- 
| ken and lefr behind. In two howers 
| ſpace ir would paſſe from Sceveling to 

! Putten, which are diſtant from one a- 
| nother above 14 Horaria milliaria,(ſaith 
the ſame Authour ) that is more rhen 


two and forty miles. 
Grotins 1s very copious and elegant in 
| the celebrating of chis invention , and fi 


che| | 


- 


# 
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the Authour of it in divers Epigrams. 


] 

_ Ventivolam Tiphbys deduxit in aquora navim, R 

r Inpiter in fieKas, recs, Grotu Par 
In terreflye ſolum virtus Stevinia, nam nec | emata, 


Tipby tuum fuerat, nec 109% iſtud opus. 
And in another place, 
Impoſunt plauſtro veftantem carbaſa, malum E 
An potius navi, ſubdidit ille rotas ? | Pr: 
--Scandit aquas navis curius ruit acre prone, 
Et merito dicas hic wolat,illa natat, 
Theſe relations did at the firſt ſeem un- 
to me, (and perhaps they will ſo to 0- 
thers) ſomewhar ſtrange & incredible. 
Bur upon farcher enquiry I have heard 
trem frequently atteſted from the par- 


p, 
ticular eye-ſ{ight & experience of ſuch 
$ 
) 
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eminent perſons, whoſe names I dare 
nor cite in a buſaneſle of this nature, 
which in thoſe parts is ſo very com- 
mon, and little obſerved. | 

. I have not mer with any Authour 
l who doth treat particularly concerning 
; the manner of. framing this Chariot, 

- though Grotius mentions an elegant | x,;,.:0. 
) deſcription of ie in copper by one | & 2: 
; Geynins : and Hondjus in one of his 

1| MF rge maps of Aſia, does give another 
1 conjecurall deſcription of the like 
Chariots uſed in China. 

' The form of ir is related co be very 
3| I imple & plain, afterthis manner. 
c 


. worth cheexperiment to enquire,whe- 


Capi. Mechanical Moti ons. | 


The body of ir being ſom ewhat like 
a boar, movingupon 4 wh«;els ofane- | 
quall bignes, with ewo ſail:; like rhoſe 
ina ſhip; there being ſome;cotrivance 
ro turn & ſteer it by moving a rudder 
web is placed beyod the tw o-hindmoſt 
wheels : and fortheſtoppir ig of ir, this 
muſt be done either by ler ting downe 
the ſail or curning it from 1;he wind. 
Ofthis kind they bave fr equently in 
Holland other little Veſſels; tor one or | 
two perſons to go upon the: ice, having 
ſledges inſtead of wheels, b1eing driven | 
with a faile z the bodies of them like 
lictle boats,thar if the ice ſhjould break, 
they might yet ſafely czirry a man 
upon the water, where the ſail would 
be ſtill uſefull for the motion ofir, 
I have often thoughr thar ic would be 


, n—_— 


ther or no ſuch a ſailing charior might ' 
not be more conveniently framed wr: 

movable ſails,whoſe force may be im-. 
preſt from their motion, equivalent co 

choſe in a wind-mill. Their formoſt | 
wheels(as in other Chariots ) for the } 
greater faciliry,being ſomewhat lower 


then the other, anſwerable to this figure. | 


A. mee 
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In whichthe fails are ſo contrived; 
| that the wind from any Coaſt will 
| have a force upon them co turn them 

-| abour, and che morion of theſe fails 
muſt needs turn the wheels, and con- 
ſequently carry on the Chariot it 
ſelf ro any place (though fully againſt 
the wind) whirher ic ſhall be directed. 
The chief doubr will be, wherher 
+ ſuch a contrivance every little rug- 
gedneſle or unevennes of the ground, 
v7ill not cauſe ſuch a jolting of the 
Charior as to hinder the motion of 
irs ſails. Bur this perhaps (if it ſhould 
prove ſo)is capable of ſeverall reme- 
dies. | 

I have often wondred , why none 
of our Gentry who live near great 
Plaines,and ſmooth Champions,have 
attempred any thing to this purpoſe. 
The experiments of this kind being 
very pleaſant, and not coſtly: what 
could be more delightfull or berter 
husbandry, then to make uſe of the 
wind (which coſts nothing , and ears 
nothing) in ſtead of horſes 2 This be- 
| ing very caſte --- —"_ by _ 

the 


C— = A ——_— cr —— 


"Y } 


ods | | Dadalus or, Lis. 2, 


the convenience of whoſe ' habirati- 
ons doth accommodate them for ſuch 
EXPCriments. , 


Cavp.1III, 

Concerning the fixed Automata,Clocks, 
Spheres, repreſenting the heavenly 
mctions: The ſeverall excellencies 
that are moſt commendable in ſuch 
kind of contrivances. o_ 


+ & He ſecond kind of 4vriuara wer 
deſcribed to be ſuch Engines , as 
did receive a regular and laſting mo- 
tion from ſomerhing belonging to 
their own frame, whether weights, or 
ſprings, &c, G2 
| They are uſually diſtinguiſhed into 
LITORTY 
\ 74, fixed and ſtationary. 
© oerIm, moveable and tranſient. 
1. The fixed are ſuch as move on- 
ly according to their ſeverall parts,and 
not according to their whole frame; 
In which, though each wheel hath a 
diſtin& rozation, yet the whole dorh 
{till remain unmoved. The chiefeſt 
kind 


————Q— 
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ati-|F | kind of theſe are the clocks & warch- 
uch |F | es in ordinary uſe , the framing of 
which is ſo commonly known by e- 
very Mechanick, that I ſhall not erou- 
ble the Reader with any explication 
of it; He that deftres fuller {atisfati- 
ks, | | on, may ſce them particularly deſcri- 
nly bed by * Cardan, f D. Flood, and 0-| * DePui 


#11, thets. «ies ot —_— 
TH The firſt invention of theſe (ſaith | t 77a4.:. 
Pancirollus ) was taken from that ex-| *7{-*- 
re verimemt in the multiplication of Repert:Tit. 
as wheels mentioned in /:rruvins;where | 1 
0- he ſpeaks of an inſtrument whereby Fs 5 
co 2 man may know how many' miles | *_ 6 
or Ir paces he doth goe in any ſpace of 

time, whether or no he doe patfe by 
0 wacer in a boat or ſhip, or by land 


in a chariot or coach: they have 
been contrived alſo into litcle pocket 
inſtraments, by which after a man 
hath walked a, whole day together, 
he may eaſily know how many ſteps 
te hath taken.. Eforbear co enter up- 
.on a larger-explicarion of theſe kind 
ot Engines, becauſe they are imper- 
cinent unto the chief buſinefle thar 

M 2 I 
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+ 'The ſe- 
cret force 
fro which 
the motion 
was im- 
preſled, 
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I have propoſed for this diſcourſe. 
The Reader may ſee them more par- 
ticularly deſcribed in the above cited 
place of Yitruvins, in * Cardan,\ Beſ- 
ſonius, and others; I have here only 
mentioned them, as being the firſt oc- 
calion of the chicfeſt «u7%4-27z thar 
are now inuſe. 

Of the ſame kind with our clocks 
and watches (though perhaps more 
elaborate and ſubtle) was that ſphere 
invented by Archimedes , which did 
repreſent the heavenly morions : the 
diurnall and annuall courſes of the 
ſun, the changes and aſpecs of the 
Moon, 8c. This is frequently cele- 
brared in the. writings of the Anci- 
ents, particularly in that known Epz- 
gram Of Claudian : 


7upiter in parvo cum cerneret athera vitre, 
Riſit, & ad ſuperos talia difta dedit ; 
Huccine mortalis progreſſa potentia cure ? 
fam mens in fragils Iuditar orbe labor. 
Jura poli, rerumque fidem, legeſque Deorum, 
Ecce Syracnſius trauſtulit arte ſenex. 
Incluſus variu famulatur * fpiritus aſtru, 
Et vivum certis motibus urget opus. 
Per- 


— 
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Percurrit proprium mentitus Signifer annum; 
Et ſumulata novo Cynthia menſe reait. 
famq; ſaum volvens audax induſtria mundi 
Gaudet, + humana ſfrdera mente reg. 
Quid falſo inſontem tonitru Sulmones miror? 
SEmula nature parva reperta manits. 


Excellently Tranſlated by 
T. Randolph, 


Tove ſaw the heavens fram'din a little glaſſe, 
And laughing, to the gods theſe words did paſſe 3 
Comes then the power of morrtall cares ſo far? 

In brittle orbs my labours acted are. 

The ſtatutes of the Poles, the faith of things, 

The laws of Gods, this Syracuſran brings 

Hither by art : Spirits inclos'd attend 

Their ſevera]l ſpheres, and with ſer motions bend 
The living work : each year the feigned Sun, 
Bach month returns the countcrfeired Moon. 
And viewing now her world, bold induſtry 
Grows proud,to know the heavens his ſubje&s be, 
Belceve,Salmoneus hath falſe thunders thrown, 
For a poor hand is natures rivall grown. 


Bur tharthis Engine ſhould be made 
of glaſſe, is ſcarce credible, Lattantins 


mentioning the relation of it, affirms 
it to conſiſt of brafſe , which is more 


likely. It may be the outſide or caſe 
was glaſſe , and the frame ir ſelf of 
brafſe. Celius Rhodoginus, ſpeaking of 
the wondrous art in the contrivance 
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Ot this ſphere, breaks out into this | 
| _— - |q wzre. Nonne igitur miraculorum om- 

pref.ad | ninm, maximum miraculum eſt homo ? | || | 
Mecban, | He migat have ſaid Mathematicas : | 


and another to this purp« ſe, Sic ma- 


—_ Bus tjus naturam, ut nitura ipſa manyum 
Prog | mitata putetur. Pippas tels us, that Ar- 
1.8. chimedes writ a Book deSpheropeia,co- 


cerning the manner ot framing ſuch 
Engines,and after him Poſsdow1u5 com-, Þ | 
poſed another diſcourſe on the ſame 
ſubject , though now either the ig- 
norance or the envy of time hath de- 
| prived us of both thoſe works And 
yer the arr it ſelf is not quite periſhed, 
em; | for we read of divers the like contriva- 
Scier.c.+z, | CES in theſe latter times. Agrippa af. 
; Schol.M4- | tirms that he himſelt had feen juch a 
| $747 | tphere,8 Ramus tels vs how he beheld 
; 100/17, | WO of them in Pars, the one brought 
| Mouth. | thither amongſt other ſpoiles from 


-— — ——— 


| pr porn Sicily , and the other-out of Germany. 
Har EPS And it is commonly reported , thar 
| well, 4pot. | there is yet ſuch a ſphere at Stras- 

! cxo. | burg in Germany. * Rivaltns relates 
je 4 - > how Marinus Burgeſins a Norman made 

Archime- | two of them in Frazce for the King. 
[| 5. « An1 
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and perhaps thele latter ( faith he) 
were more exacthen the former, be 
cauſe the heavenly revolutions are 
now much be'ter underſtood chen be- 
'ore. And beſides it is queſtionaVle, 
whether the uſe of ſteel ſprings ws 
known in thoſe ancient times; the 


|applicarion of which unto uthele kind 


of ſpheres, muſt needs bs m:ych more 
convenient then weights. 

"Tis related aiſo of the Conluli 
3oethins, that amongſt other M.che- 
maticall contrivances , (tor which he 
was famous) he made a ſphere to re- 
preſentgghe Suns motion, which was 
{ſo much admired, and talked of in 
choſe times, that Gundibaldus King 
of Burgundy, did purpoſely ſend over 
Embaſſadors to Theedoricus the FE m- 
perour, with intreacies that he would 
be a m23ns to procure one of theſe 
'/pheres from Beerhius , the Emperor 
thinking hereby to make his kingdom 
more famous and terrible unto forain 
Narions , doth write an Epiſtle to 
Boethius, per(wading him to fend this 
inſtrument. Quoties ou ſunt credrturs 

M 4 quod 


Cajſiodoy. 
Chroen.Pet. 
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pref. ad 
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Phuleſ. 
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' quod widerint? Quoties hanc werita- 
| tem luſoria ſomnia putabunt ? Et quan- 
do fuerint 4 ſtupore converſi, non aude- 


{ciunt ſapientes talia cogitaſſe.So much 
were all theſe kind of inventions ad- 
mired inthoſe ruder 8 darker times : 
whereas the inſtruments that are now 
in uſe amongſt us (though not fo 
much extolled ) yet doe altogether 
equall (if not exceed) che other,both 


(in _uſefulnefle and ſubtilety. The chie- 
teſt of cheſe former Engines receiving 
their motion from weights, and not 
from ſprings, (which as I faid before) 
are Of later and more excellent inven- 
(C1ON. 

The particular circumſtances for 
which the Automata of this kind, are 
moſt eminent , may be reduced ro 
theſe four. 

1. The laſtingnefſe of their motion, 
without needing of any new ſupply; 
for which purpoſe there have been 
ſome watches contrived to continue 
withour winding up for a week toge- 
ther, or longer. 


2.T he 


| debunt ſe equales nobis dicere, apud quos | 


= | 
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2» The eaſineſſe and ſimplicity ot 
their compoſition ; Art ir ſelf being 
bur the facilitating and contracting of 


| ordinary operations , therefore the 


more eaſie and compendious ſuch in- 
ventions are.the more artificial ſhould 


they be eſteemed. And the addicion | 


of any ſuch unneceſſary parts, as may 
be {upplied ſome other way, isa ſure 
ſign of unskilfulneſſe and ignorance. 


| Thoſe antiquated engines that did 


:onfiſt of ſuch a needlefle multitude 
of wheels, and ſprings, and ſcrews, 
(like the old hypotheſis of the heavens 
may be compared to the notions of a 
confuſed knowledge , which ate al- 
ways full of perplexity and compli- 
cations, and ſeldome in order;where- 
as the inventions of art are more re- 
gular, ſimple, and perſpicuous , like 
the apprehenſions of a diſtin and 


| thoroughly informed judgement. In 


this reſpet the manner of framing 
the ordinary Automata, hath been 
much betrered in theſe later times 
above the former, and ſhall hereafter 
perhaps be yet more advantaged. 

Theſe 
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Theſe kind of experiments ( like all 
other humane arts) receiving additi- 
ons from every days experiment. 

To this purpoſe there is an inven- 
tion conſiſting only of one hollow 
orb or wheel, whereby the howers 
may be as truly diſtinguiſhed, as by 
any ordinary clock or watch. This 
wheel ſhould be divided into ſeverall 
cavities, throwgh each of which ſuc- 
ceſſively either ſand or water muſt 
be contrived to paſſe; the heavineſſe 


| of theſe bodies (being always in the 


aſcending fide of the wheel ) muſt 
be counterpoiſed by a plummet that 
may be faitned about the pulley on 
the axis : this plummet will leiſurely 
deſcend , according as the ſand by 
running out of one cavity into the 
next, doth make the ſeverall parts of 
che wheel lighter or heavier, and ſo 
conſequently there will be produced 
an equall and laſting motion, which 
may be eaſily applyed to the diſtin- 
ction of howers. 


| 


| 


| 


3. The multitude and variety of 
thoſe ſervices for which they may 
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all | I |Þe uſefull, Unto: this kind may we | 
lici- | £ | reter thoſe watches, by which a man |. 


may tell nor only the hower of the 
tay, bur the minute of the hower, 
the day of the month , the age and 
aſpects of the Moone, &c. Of this 
nature hikewiſe was that larum men- | 
toned by Walchius, which though it Fab.g. 
were but two or three inches big,yer 
would b:th wake a man, and of it | 
{-If light a candle toc him at any fer 7 
1ower of the night. And thoſe nu 
weights or ſprings which are of ſo. © = 
oreat force as to turn a mill, (as ſome ramel. fg. : 
hxve been contrived) may be eaſily 23% 
2pplyed ro more various and difficule 
labours. | 

4. | he lirtleneſſe of their frame. 
Nunquam ars maghs quam in mmimy 
nota eſt ({airh Aquinas.)The ſmainetie Jacks no 
of the Engine doth much commend bigge 
the skill of the artificer ; to this wu 
purpoſe there have been watches con- toturnany 
trived in the form and quantity of a 3: * 
Jewell forthe ear, where the ſtriking 
of the minutes may conſtantly whil- | 
per unto us, how our lives doe flide | 
| away | 


Pa 


— 
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howers, (non ſolum ſagitta , ſed itn ) 


I72 | 
a mg away by a ſwift ſucceſſion. Cardan| 
Ing rels us of a Smith who made a watch 


in the Jewell of a ring, to be worn 
on the finger, which did ſhew the 


not only by the hand, bur by the fin- 
ger roo (as I may ſay) by pricking it 
every hower. 


_——— 


C a y. IV. 

Of the moveable and Gradient Automata, 
repreſenting the motions of living 
creatures, various ſounds, of birds, or 
beaits, and ſome of them articulate, 


Hus much of thoſe Automara, 
which were ſaid to be fixed and 
ſtationary. 

The other kind co be inquired after, 
are thoſe that are moveable and tran- 
fient, which are deſcribed to be ſuch 
engines as move not only according 
ro their ſeverall parts, bur alſo accor- 
ding to their whole frames. Theſe 
are again diſtinguiſhable into ewo 
ſorts : | 

I. Gr4- 


— 
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ſuch as require ſome baſis or bottome 


| cellent an artificer, it is more likely 


tion, which holding in its hand a gol- 


LO ET 


i. Gradient. 
2. Volant. 
I. The Gradient or ambulatory , are 


to uphold them intheir motions. Such 
were thoſe ſtrange inventions ( com- 
monly attributed ro Dedalus) of (elf- 
moving ſtatues, which ( unleſfle they 
were violently detained ) would of 
themſelves run away. * Ariſtotle af- 
firms that Dedalss didthis by putting 
ouick-filver intochem.Bur this would 
have been too groſfſe a way for ſo ex- 


that he did it with wheels & weights.. 
Of this kind likewiſe were Ynlcans 
Tripodes , celebrated by Homer , that 
were made to move up and down the 
houſe, and fight with one another. He 
might as well have contrived them in- | 
to Journey-men ſtatues,cach of which 
with a hammer in his hand ſhould 
have worked art the forge. 

But amongſt theſe fighting ima- 
ges,that in Cardan may deſerve a men- 
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There 
have been 
alſo chari- 
ots driven 


bythe force |, 


of a ſpring / 
contrived 
within 
them- 


De Variet. | 


rerum L.12. 
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den apple,beautified with many coſtly 
Jewels; 


Ws es, Hl 
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Fab.9. 
There have 
been other 
inye#tions 
to move 
on the wa- 
ter. 
Navigium 
ſponte mo- 
bile, ac 
ſta remign 
autorem, - 


ſaith Sca- 
liger, Ex- 


ſaciam nul-" 
lo negotro, 


- Deialus, or, 


.Lis.2 


Jewels, it anv man cffered to take it, 
che ſtatue p elently ſhor him ro death. 
The roucning of this apple ſerving 
romicharge teverall ſhort bows, or 
other the like inftrumentrs thac. were 
ſecrerly couched within the body of 
the image. By ſuch a treachery was 
King Chennetus murdered (as Boerhins 
rejates. | eat 

Is is fo common an experiment in 


and actions of any ſtory by ſuch {elt- 
moving images, that | ſhall not need 
to explaintche manner howrthe wheels 
and ſprings are comrived within 
them. | 


that iron ſpider mentioned in Wal- 
cvs, is more eſpecially remarkable, 
| Which being bur ot an. ordinary big- 


| nefle, befides rhe outward fimilitude. | 
| (wb was verye:a&t)had the fame kind| 


of motions with a living ſpider, and 
did creepup and:down as4tir had been 


fall arr, and accurateneſle, ro contrive 
all rhe inſtrumenes requifice for ſuch 
| | : 


£16,326, | 


theſe times to repreſent the perſons | 


Amongſt theſe gradient Amtoma'a, | 


alive. Ir muſt needs argue a wonder- [ 
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3 motion in ſo ſmall a frame. 

There have been alſo other morions 
contrived from Magnericall qualities, 
which will ſhew the more wonderful, 
becauſe there is no apparent reaſon of 
cheir motion, there being not the leaſt 
contiguity or dependence upon any 
other body that may occaſion ir, bur 
it is all one as if they ſhould move 
up and down in the open air. Ger a 
glafſe ſphere, fill ic with ſuch liquors 
5 may be clear of the ſame colour, | 
immixable, ſuch as are oyl of cartar, 
and ſpirit of wine : In which, it is 
caſte ſo to poiſe a little globe or other 
ſtarue, thar ic ſhall ſwim in the cen: ; 
ter. Under this glaſle ſphere, there 
ſhould be a loadſ(tone concealed , by 
che motion of which, this ſtatue(ha- 
ving a needle touched within it) will | 
move up and down, and may be con- 
trived to ſhew the hower or ſign. See 
ſeverall inventions of this kinde in 
Kircher de arte Magnetica, l.2. 

There have b:en ſome artificial) 
images, which beſides their ſeverall 
poſtures in walking up and downe, 


have 
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have been made alſo to give ſeverall 
ſounds, whether of birds, as Larks, 
Cuckoes, &c. or beaſts, as Hares, 
| Foxes. The voices of which creatures 
ſhall be rendred as clearly and diſtin- 
aly , by theſe artificiall images , as 
| they are by thoſe naturall living bo- 
| dies, which they repreſent. 
| There have been ſome inventions 
alſo which have been able for the 
' utterance of articulate ſounds, as the 
ſpeaking of certain words. Such are 
cet.8hed, {ome of the Agyptian idols related 
4+ Ant. to be. Snch was the brazen head 
ava ' made by Friar Bacon, and that ſtatue 
colog. in the framing of which Albertus 
| Magnus beſtowed thir y years, broken 
'by Aquinas, who came to ſee it , pur- 
 poſely that he might boaſt, how in 
one minute he had ruined the labour 
of ſo many years. 
| Now the groundand reaſon how 
theſe ſounds were contrived, may be 
| worth our inquiry. | 
Firſt then, for thoſe of birds or 
| beaſts, they were made from ſuch 
| | pipes or cals, as may expreſle the ſe- 
 verall 
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verall rones of thoſe creatures which 
are repreſented: theſe cals are ſo com- 
monly known and uſed, that they 
need not any further explication. 
Burt now abour articulate ſounds 


chirs thinks \ it poſhble entirely to! 
preſerve the voice, or any words ſpo- | 
ken, in a hollow trunk, or pipe, and 
that this pipe being rightly opened, 
the words will come our of it inthe 
ame order wherein they were ſpoken. 


where the peoples diſcourſe doth. 
freeze in the air all winter, and may | 
be heard the next Summer , or at a 
great thaw. Bur this conjecture will 
need no refuration. 

The more ſubſtantiall way for ſuch 
a diſcovery, is by marking how nature 
her ſelf doth imploy the ſeverall in- 
ſtruments of ſpeech, the tongue, lips, 
throat, teeth,8&c. To this purpoſe the 
Hebrews have affigned each lerter 
unto its proper inſtrument. And be- 
ſides, we ſhould obſerve whar inar- 


__— the 


ticulate ſonnds doe reſemble any of | 


there is much greater difficulty. Wal- | ra4.'g. 


Somewhar like that cold Countrey, - - 
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| the particular letters. Thus we may 
note the trembling of water to be 
| like the letter £, the quenching of 
hor things eo the letters Z,the ſound 
of ſtrings, unto the letter Ng, the jirk- 


a ftarue ſpeak ſome words. 


Caer. V. 


| Concerning the poſſibility of framing an 


Ark for ſubmarine Navigations. 
The difficulties and conveniences of 
ſaci a contrivance. 


| JÞ will not be altogether imperti- 


Inent umo the diſcourſe of theſe gra- 
dient Automata, to mention what Mer- 
ſcazxs doth fo largely and pleaſantly 


deſcant upon, concerning the making 
of a ſhip, wherein men may ſafely 
ſwim under water. 

Thar ſuch a contrivance is feaſible 
and may be cffeted, is beyond all 
queſtion, becauſe it hath been m 

y 


Daedalus. or, Lnw.2, 


ing of a {witch the letter 2,8&c, By 
| an exact obſervation of theſe parti- 
| culars, it is (perhap: ;poſfible to make 
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dy experimented here in Ezzland by 
Cornelius Dreble, but how to improve 
ic unto publike uſe and advantage, ſo 
as to be ſerviceable for remote voya- 
ges, the carrying of any confiderable 
number of men, with proviſions and 
commodities , would be of ſuch ex- 
cellent uſe as may deſcrve ſome fur- 
ther inquiry. 

Concerning which there are rwo 
-hings chjefly conſiderable: 

many difficulties with their 
Thed remedies. 
great COnVEniences. 

I. The difficulties are generally re- 
ducible ro theſe three heads : 

I. The letting out, or receiving in 
any thing , as there*ſhall be occaſion 
without the admiſſion of water. If 
ir have not ſuch a convenience, theſe 
kind of voyages mult needs be very | 
dangerous and uncomfortable , both 
by reaſon of many noiſome offenſive 
things, which ſhould be thruſt our, 
and many other needfull chings which 
ſhould be received in. Now herein 
will conſiſt the difficulty, how co con- 

N2' trive 
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| 


trive the opening of this veſſell ſo, 
chat any thing may be pur in or out, 
| and yet the water not ruſh into it with | 
much violence,as it doth uſually in the 
leak of a ſhip. 

| In which caſe this may be a proper 
remedy; let there be certain leather 
bags made of {everall bigneſſes, which 
| tor the atter of them ſhould be both 
tractable tor the uſe and managing of 
them, and ffrong to keep out the wa- 
ter, forthe figure of them being long 
and open at both ends. Anſwerable 
co theſe, Jer there be divers windows, | 
or open places inthe frame of the ſhip, 
round the ſides of which one end of 
theſe bags may be fixed , the other 
end coming within the ſhip being to 
open and ſhut as a purſe. Now if we 
ſuppoſe this bag thus faſtned, ro be 
tryed cloſe abour towards the win- | 
dow, then any thing thar is to be ſent 
out, may be ſafely put into that end | 
within the ſhip, which being again | || | 
cloſe ſhiit;zand the other end looſened, 
thething may be ſafely ſent out with- 
out the admiſſion of any water. | 
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| fo, | | So again, when any thing is to be 
out, | taken in, it muſt be farſt received in- 
vich| £| | 0 that part of the bag rowards the 
the | | window, which being (after thething 
is within it)cloſeryed abour, the other 
per | | | end may then be {afely opened. Ir is 
her| {| | caſte ro conceive, how by this means 
ich | } | anything or perſon may be {ent our, 
oth | {| | or received in, as there ſhall be occa- 
; of | | | fion, how the water, which will per- 
va- | || | haps by degrees leak into ſeveral parts, 
ng nay be emptyed out again, with di- 
ble | } | vers the like advantages. Though if 
vs, | | here ſhould be any leak ar the bor- 
ip, | | | come of this Veſſel], yer very lirtle 
_ water would get in, becauſe no air 
er could ger our. | 
0 | 2. The ſecond difficuly in ſuch 
7- an Ark will be the motion or fixing of 
X it according to occaſion ; The direc? 
1- ing of itto ſeverall places, as the voy- 
It age ſhall be deſigned, withour which, 
d it would be very uſeleſſe, if ic were 
n ro remain only in one place, or were 
k ro remove only blindfold, without a- 
i ny certain diretion; And the con- | 
trivance of this may ſeem very difh- 
| N 3 culr 
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; cult, becauſe theſe ſubmarine Navi- 
2ators will wanc the uſuall advantages. 
of winds ana tides for motion , and! 
the fight of the heavens for direction, 

Bur theſe difficulties may be thus 
remedied; As for the progreſſ1ve mo- | 
tion of ir, this may be effced by the ! 
help of {everall Oars , which in the 
outivard ends of rhem, ſhall be like 
the fins of a fiſh ro contra and di- 
late. The paſſage wherethey are ad-| 
mitted intothe ſhip being tyed abour 
with ſuch leather bags (as were men-| 
| tioned before} ro keep outthe water. | 
It will not be convenient perhaps that | 


m_— 


_—— 


che motion in theſe voyages ſhould | 
be very ſwift , becauſe of thoſe ob-| FI 
ſervations and diſcoveries to be made | 
at the bo:rome of the ſea, which in 
a lictle ſpace may abundantly recom- 
penſe the {lowneſle of its progrefle. 
If this Ark be ſo ballaſt as ro be 
of <quall weight with the like mag- 
nitude of water, it will then be cafily 
| movable in any part of it. | 
' As for the aſcent of it, this may be 


eaſily contrived, if there be ſome great 
| weight | 
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weight at the botrome of the ſhip {be- 
ing part of its ballaſt ) which by 
ſome cord within may be loofened 
from it; As this weight is ler low» 
er, fo will the ſhip afcend from ir (if 
need be) ro the very furface of the 
water; ard again, as it iS pulled cloſe 
rothe ſhip, fo will t deſcend. 

| For direftion of this Ark, the Ma- 


| regutar then orhers , by reafom. it is 
not ſubject ro Tempeſts or unequall 
winds, may more certainly guidethem 
{ injudging of the long:tude of places. 
3- But the greateſt difficulty of all 


 {upplyed for reſpiration : How con- 
ſtant fires may be kept ini for lighe 
and the drefling of tood, how thote 
 vicifficudes of rarefaction and conden- 
| ſation may be maintained. 
|; Ir is obſerved, that a barrel) or 
cap, whoſe cavity will containetght 
cubicall feer of air , will not ferve n 
Urinator or Dive? for reſpiration, 2- 


riners needle may be uſefull in - | 
| ſpect of the latitude of places, and 
' che courſe of this ſhip being more | 


will be chis , how the air may bee ? 


| N 4 bove 


— 
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bove one quarter of an hower; the 
| breath which is often ſucked in and ty 
' out,, being ſo corrupted by the mix- m 
cure of vapours, that nature rejects it tt 
as unſerviceable, Now in an hower c1 
4 man will need at leaft 360 reſpira- di 
tions, berwixt every one of which ir 
there ſhall be 10 ſecond minutes, and ſe 
conſequently a great change and ſup- a 
ply of air will be neceſſary for many 


perſons, and any long ſpace. | 
And ſo likewiſe for the keeping of | 
fire; acloſe Veſſell containing 10 cu- | 
bicall feer of air, will not ſuffer a 
wax candle of an ounce to burn in it 
above an hower before itbe ſuffocared, 
chough this proportion (!aith Merſen- 
»us)doth not equally increaſe for ſeve- 
rall i;ghrs, becauſe four flames of an 
equall magnicude will be kepr alive 
|che ipaceof 16 ſecond minutes,though 
one of theſe flames alone in the 
ſame Veſſell will nor laſt above 25, 
or ar moſt 3o ſeconds, which may be 
eaſily eryed in large glaſſe boteles, ha- 
ving wax candles lighted in them,and 
| with their mouths inverted in water. 
For 
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[ For the reſolution of this difficul- | 
d ty , though I will nor ſay that a man | 
þ may by cuſtome (which in other | 
[4 things doth produce ſuch ſtrange in- 

r credible effects) be inabled ro live in | 


p the open wacer as the fiſhes doe, the 
1 inſpiration and expiration of water 
] ſerving inſtead of air, this being uſu- | 
all with many fiſhes that havelungs; | 
yet itis certain thar long uſe and cu- | 
ſtome may ſtrengthen men againſt 
r1any ſuch inconveniences of this | 
kind, which to unexperienced perſons | 
may prove very hazzardous : and fo 
it will not perhaps be unto theſe ſo | 
neceſſary, to have the air for brea- 
thing ſo pure and defecated as is re- 
quired for others. 

Bur further there are in this caſe 
theſe three things conſiderable. 

7. Thar the Veſſell it ſelf ſhould 
be of a large capacity, that as the air 
in it is corrupted in one part, fo it 
may be purified and renued in the 
other : or if the meer refrigeration 
ofthe air would fit it for: breathing, 

this might be ſomewhat helped with 
| bellows, 


Haymon, 
1.4.prop.6. 
Monit, 5. 
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bellows, which would cool it by mo- 
LON, | 


2. Ir is not altogether improbg- | 
ble, that the lamps or fires in the | 


middle of it, like the reflected beams 
in the firſt Region, rarefying the air, 


and the circumambient coldnefle to- | 
wards the fides of the Veilelt, like 
the ſecond Region, cooling and con- 


denſing of ir , would make fſuth a 


viciſhcude and change of air,as might 


fit it for all its proper uſes. 


3- Or if neither of theſe conje- | 


ures will help, yet Merſennss tels 
us in another place, that there is-in 
France one Barriews a Diver., who hath 
lately found our another art, where- 
by a man might eaſily continue un- 
der water for ſix howers together, 


and whereas ten cubicall feer of air | 


will nor ſerve another Diver to breath 


in for half an hower , he by the help | 


of a cavity, not above one or ewo 


foot at moſt, will have breath enough | 


for fix howers, and a lanthorn fcarce 


above the uſuall ſize eo keepa candle | 


burning as long as aman pleafe,which 


IS 


(if 


| ble by water. 
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(if ir be true, and were commonly | 
known) might be a ſufficient help 
againſt this greateſt difficulty. 
As for the many advantages and | 
conveniences of ſuch a contrivance, | 
it 1s not eaſle to recite them. | 
1, 'Tis private; a man may thus 
20ero any coaſt of the world invi- 
ibly, withour being diſcovered or 
prevented in his journey. | 
2. 'Tis ſafe; from the uncertainty | j 
f Tides, and the violence of Tem- 
peſts , which doe never move the ſea 
above five or fix paces deep. From | | 
Pirates and Robbers which do ſo infeſt | 
other voyages; From ice and great 
froſts, which doe ſo much endanger. 
the paſſages rowards the Poles. | 
3- It may be of very great advan- | 
rage againſt a Navy of enemies, who  - 
by this means may be undermined in | 
the water and blown up. | 
4- It may be of ſpeciall uſe forthe 
relief of any place thar is beſieged by | 
water, tO convay unto them inviti- | 
ble ſupplies: and ſo likewiſe forthe | 


ſurpriſall of any place thar is _— | 
ME 
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5. It may be of unſpeakle benefic 
for ſubmarine experiments and diſco- 
veries : as | 
The ſeverall proportions of (wift- 
nefle betwixt the aſcent of a bladder, 
cork, or any other light ſubſtance in 
| compariſon to the deſcent of ſtones 
or lead. The deep caverns and ſub- 
terraneous paſſages where the ſea- 
water in thecourſe of its circulation, 
doth vent it ſelf into other places, 
and the like. The nature and kinds 
of fiſhes , the ſeverall arts of catch- 
ing them , by alluring them with 
lights, by placing divers nets about 
| rhe fides of this Veſlell, ſhooting the 
| | greater ſort of them with guns,which 
= may be put our of the ſhip by the 
help of ſuch bags as were mentioned 
before, with divers the like artifices 
| and treacheries, which may be more 
; ſucceſſively praStiled by ſuch who live 
; ſo familiarly rogerher. Theſe fiſh 
| may ſerve nor only for food, bur for 
| fewell likewiſe, in reſpec of that oyl 
which may be extracted from them ; 
the way of dreſſing meat by lamps,be- | 
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ing in many reſpe&s the moſt con- 
venient for ſuch a voyage. 

The many freſh ſprings that may 
probably be mer with in the bottome 
of the ſea, will ſerve for the ſupply 
of drink and other occaſions. 

Bur aboveall, the diſcovery of ſub- 
marine treaſures is more eſpecially 
conſiderable, nor only in regard of 
what hath been drowned by racks, 
but the ſeverall precious things thart | 
; grow there, as Pearl, Corall, Mines, 
with innumerable other things of | 
great value, which may be much 
more eaſily found our, and fercht up 
| by the help of this, then by any 0- 
ther uſually way of the Urinators. 

To which purpoſe , this great 
Veſſell may have {ome lefler cabines 
tyed about it, at various diſtances, 
wherein ſeverall perſons as Scouts, 
may be lodged for the taking of ob- 
ſervations, according as the Admirall 
ſhall dire& them. Some of them be- 
ing frequently ſent up co the ſurface 
of the water , as there ſhall be occa- 
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All kind ofarts and manufactures 
may be exerciſed in this Veſſell. The 
obſervations made by ir, may bee 
both written, and (if need were ) 
primed here likewiſe. Severall Colo- 
nies may thus inhabit, having their 
children born and bred up withour 
che knowledge of land, who could 
| not chuſe but be amazed with ſtrange 
conceits upon the diſcovery of this | 
upper world. | 

[ am notable to judge whar other 
x advantages there may be ſuggeſted,or 
whether experiment would fully an- 
{wer to theſe notionall conjectures. 
Buc however, becauſe the invention | 
did unto me ſeem *ingenious and 
new, being not impertinent to the 
preſent enquiry, therefore I thoughr 
it might be worth the mentioning. 
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| Cap. VI. 

of the volant Antomata, Archytas his 
Dove, and Regiomomtanus hs' 
Eagle. The poſſibility and great uſe- 
fulneſſe of ſuch inventions, 


ſuch Mechanicall contrivances,as 
bave a fſelf-morion, whereby they are 
; carried aloft in the open air, like che 
flight of Birds. Such wasthat wooden 

| Dove_made by Archytas, a Citizen 
of area , and one of Plato's ac- 
guaintance. And that wooden Ea- 
| ole framed by Regiomontanus at No- 


| remberg, which by way of criumph, 


didfly outof the City to meet Charles 
the fife. This later Author is allore- 
ported to have made aniron fly, 9s. 
ex artificis manu egreſſa, convivas Cir- 
cumvolitavit, tandemque veluti atfeſſa 
in Domini manus reverſa eſt, which 
when he invited any of his friends, 
would fly £o each of them round the 
table, and at length (as being weary) 
return unto its Maſter. 
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| Deariee. | Cardan ſcems to doubt the poſſtbi- 
rerwm lib. lity of any ſuch contrivance; his rea- 
12.45%" | ſon is, becauſe the inſtruments of it 
. | muſt be firm and ſtrong , and conſe. | 
( quently they will be too heavy to 
| be carried by their own force ; but 
yer (ſaith he)if ir be a lictle helped 
in the firſt riſing, and if there be any 
wind ro afliſt it in the flight, then 
there is nothing to hinder , bur that 
ſuch motions may be poſſible. So 
char he doth in effect grant as much 
as may be ſufficient for the truth and 
credit of thoſe ancient relations; and 
to Ciſtruſt them withour a ſtronger 
| , arguinent, muſt needs arguea blind 
' and perverſe incredulity. As for his 
| objection concerning the heavineſſe 
be of the materialsin ſuch an invention, 
ic may be anſwered that it is caſte to 
contrive ſuch ſprings and other in- 
{truments, whoſe ſtrength ſhall much 
exceed their heavineſſe, Nor can he 
ſhew any cauſe why theſe Mechani- 
call motions may not be as ſtrong, 
(chough nor ſolaſting) as the naturall 
ſtrength of living creatures, 
Scaliger 
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[- Scaliger conceives. the framing of  Subtil, 
- ſuch volant Automata, to be very ea- | Exercit, 
It fie. YVolantss columbe machinulam,cujus | _ 
;- autorem Archytam tradunt,wel facillime | 
0 profiteri audeo, T hoſe ancienc motions | 
It were thought to be contrived bythe | 
d force of ſome included air: So Gel- | Not At- 
y lius, Ita erat ſcilicet libramentts ſuſpen- | tic.l.10. 
n ſum, & aura ſpiritus incluſa atque 0c- _—_—_ 
It culta conſitum, ec. As if there had thinks ir 
0 | been ſome lamp, or other fire with- | {o ſtrange 
1 | in ic, which might produce ſuch a' (jon ae 
d forcible rarefa&tion, as ſhould give a | be ſiyles 
4 motion to the whole frame. j Res abbor- 
r Burt this may be berrer performed | 71; os 
y P ; Athan. 

d by the ſtrength of ſome ſuch ſpring | Kircberde 
$ as is commonly uſed in watches; this 27 nge 
c | ſpring may bee applyed unto one | Proem: | [ 
3 | wheel, which ſhall give an equall | 4p tO ' 
Y | motion to both the wings ; thele | jarze ain | F 
- wings having unto each of them ax | courſe c6- | of 
1 | nother {ſmaller ſpring by which they |7c. 1, | | 
: | may be contracted and lifted up : SO | of invenii-, I 1 
. chat being forcibly deprefſed by the | 225+ L } 
ſtrength of the great and ſtronger | Treatiſe - | | 
{pring, and lifted up again by the o | which be KF 

| therewo. According to this ſuppo- Trop = ES 
y | Oo ſition, | gyptiacus. | | | 
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ſition, it is cafie ro conceive how 
the motion of flight may be perfor- 
med and continued. 

The wings may be madeeither of 
ſeverall ſubſtances joyned, like the fea. 
thers in ordinary fowl, as Dedalus 
is feigned to contrive them , accor- 
| ding to that in the Poer, 
| 0 id ace --I7xotas animum dimittit in artes, 

Naturamque novat , nam ponit 13 0r- 
- dine pennas 

A minimo ceptas longam breviore 

ſequente, 

Vt clivo creviſſe putes,@&c. 

Or elfe of one cont:nuate ſubſtance, like 
thoſe of Bars. In framing of borh 
w<h.che beſt guidance is to follow (as 
| near as may be)the direction of nature; 
| this being bur an imitation of a na- 
eurall work. Now in both theſe, the 

| ſtrength of each part is proportioned 
| co the, force of its imployment. Bur 
nothing in this kind can be perfectly 
determined without a particular criall. 
Though the compoſing of ſuch | 
motions may be a ſufficient reward & 
co any ones induſtry in the ſearching | 


194 


i — 


q 
a 
— 
—_ 


_—_—  Y  T——— { > —_ 


A + ———— ——— 


— 


Cap.6. Mechanicall Motions. 


| 195 


 — 


after them, as being in themſclves of 
excellent curioſity ; yer there are ſome 
other inventions depend upon them 
of more generall benefir and greater 
importance. For if there be any ſuch 
artificiall contrivances that can flye 
in the air, (as is evident from the 
former relations , together with the 
grounds here ſpecified, and [ doubr 
not, may bee calily effected by a 
diligent and ingenious- artificer ) 
then it will clearly follow, rhar ir is 
poſſible alſo for a man to fly himſelt : 
It being eafie from the ſame grounds 
ro frame an inſtrument, wherein any 
one may fir, and give ſuch a motion 
unto it, as ſhall convey him aloft 
through the air. Then which there 
is not any imaginable invention that 
could prove of greater benefit to the 


.world, or glory to the Author. And 


rherefore it may juſtly deſerve their 
enquiry, who have both leiſure and 
means for ſuch experiments. 

Bur in theſe practicall ſtudies, un- 
lefle a man beable to goe to the cry- 


all of chings, he will perform bur. 


O 2 little, 
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liccle. In ſuch matcers, 
-Studium ſine divite vena, 
(as the Poer faith) a generall (pecula- 


may conjecture at many things, bur 
can cercainly effe&t nothing. And 
therefore I ſhall only propoſe unto 
the worid, the Theory and generall 
grounds that mzy conduce to the eafie 
.and more perfect diſcovery of the ſub- 


| ject in queſtion, for the incourage- 


ment of thoſe that have both minds 
and means for ſuch experiments. This 
ſame Scholars fare, 
Res anguſta domi, and 
--curta ſupeilex 

is that which hinders the promoting 
of learning in ſundry particulars,and 
robs the world of many excellent in- 
ventions. We read of Ariſtotle , that 
he was allowed by his pupill Alex- 
ander 8c0 talents a year, for the pay 

| ment of Fiſhers, Fowlers, and Hun- 
. ters, who wereto bring him in ſeve- 
' rall creatures, that ſo by his particu- 
i har experience of their parts and diſ- 


| poſitions, he might be more fitly pre- 


pared 


— — 
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tion, without particular experiment, | 


| Daeaalus, or, Lis.2. | 


— 


Cs P.6. Mechamcall Motions. 


pared to write of their natures. The 
reaſon why the world hath not many 
Ariſtotles is, becauſe it hath ſo few 
Alex andexs. | 

Amongſt other impediments of a- 
ny ſtrange invention or attempts,it is 


none of the meanelt diſcouragements, | 


that they are {o generally derided by 
common opinion, being ei!eemed on- 
ly as the dreams of a m21ancholy & di- 
ſtempered fancy. Enſebius ſpeaking 
wich what neceflicy every thing is 
confined by the laws of nature, and 
the decrees of providence, ſo that 
nothing can goe our of that way,unto 
which naturally it is deſigned ; as a 
fiſh cannot reſide on the land, nor a 
man in the water, or aloft in the air, 
infers, that therefore none will ven- 
cure upon any ſuch vain attempt, as 
paſting inthe air, » waaſyomias vemuare. 
z» #rmm, unlefſe his brain be alictle 
crazed with the humour of melan- 
choly ; whereupon he — that 
we ſhould not in any particutar en- 


; | 
devour to tranſgreſlſe the bounds of | 


() 3 Anvav | 


Con'ra Hi- 
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manor era, and fince we are na- 
eurally deſtiture of wings, not toimi- 
race the flight of Birds. That ſaying ! 
et of the Poet, | 
& pt Ae | Demens qui nimbos & non imitabile | 
Eg: falmen, ec. 
harh been an old cenſure applyed unto 
ſuch as ventured upon' any ſtrange 
or incredible attempt. | 
Hence may we conceive the rea- 
ſon, why there is ſo little intima- 
tion inthe writings of antiquity,con- 
| cerning the poſſibility of any ſuch in- : 


vention. The Ancients durſt not ſo 
much as mention the art of flying, 
bur in a fable. 
Daedalus, mt fama eft, fugiens Minoia 
Yeana, 
Prepetibus penn auſus ſe credere celo, 
Inſuctum jer iter gelidas enavit ad ar- 
os, . : 

Ie was the cuſtome of thoſe former | | 
ages, in their overmuch graticude,to 
advance the firſt Authours of any | 
uſefull diſcovery, amongſt the num- | 
ber of their gods. And Daedalus be- 1 


'ing ſo famous amongſt them for 
ſundry y 
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ſundry Mechanicall inventions ( c- 
ſpecially che ſails of ſhips ) chough 
they did not for theſe place him in 
the heavens, yer they have promo- 
red him as nearas they could, feign- 
ing him to fly alofc inthe air , when 
as hedid but fly in a ſwifc ſhip, as 
Diodorus relates the Hiſtoricall truth, 
on which that fiction is grounded, 


—_— IIS ene — ——— —  — — — ———— — 


Cave. VII. 

Concerning the Art of flying. The ſeve- 

rall ways whereby this hath been or 
may be attempted. 


] Have formerly in two other * Diſ- 

courſes mentioned the poſſibility of 
this art of flying , and intimated a 
further inquiry into it, which is a 
kind of engagement to ſome fuller 
diſquiſitions and conjeQures to thar 
purpoſe. 

There are four ſeverall ways where- 
by this flying in the air, hath beene 
or may be attempted. Two of them 
by the ſtrength of other things, and 


O 4 
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Wo 


$> Euſe- 


bius too, 


World in 
the Moon, 
ca 14, 
Metcury, 
or the ſe- 
cret and 
(wift Mel- 
ſenger,c.4. 
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two of them by our owne ſtrength, 

| 1. By ſpirits or Angels. 

| 2, Bythe help of fowls. —N 
3. By wings faſtned immediately 

to the boy, 

| 4. By a flying charior. 

a 1. For the firſt, we read of divers 
irs ;; | that have paſſed ſwiftly in che air, by 


Oper.pars t 
L.4. the help of ſpirits and Angels, whe» 
* 2 Kings |ther good Angels, as * Elias was Car- 
b, £0, ried unto heaven in a fiery chariot : 
tA&s8. |as | Philip was conveyed to Azotus, 
1 a. land Habbacuck from Jewry to Baby- 
poc 39, jlon, and back again immediately : 4 


Or by evill Angels, as our Saviour 
was carried by the Devill to the rop 
Lukes, - of a high mountain, and tothe pina- 
Eraſtus de | Cle of the Temple. Thus witches are 
Lamis. _ | commonly relatedto paſſe unto their 
nſuall meetings in ſome remote place | 
and as they doe (ell windes unto Ma- 
riners, {o likewiſe are they ſometimes | 
hired to carry men ſpeedily chrough | ? 
Hiſt.iud, | the open air. Acoſta affirms that ſuch | 
#-5-6-26. {kind of paſſages are uſuall amongſt 
divers Sorcerers with the Indians at 


this day. 
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So Kepler in his Aſtronomicall 
dream, doth fancy a witch co be con- 
veyed unto the Moon by.her Fami- 
liar. 

Simon Magus was {ſo eminent for 
miraculous ſorceries, that all the peo- 
ple in Samaria from the leaſt ro the 
greareſt, did eſteem him as the great 
power of God, And fo famous was 
he at Rome, that the Emperour ereCt- 
ed a ſtatue ro him with this inſcrip- 
tion, 5/m0nt Deo Santo, "Tis ſtoried 
of this Magician , that having chal- 
lenged Saint Peter to doe miracles 
with him, he attempred ro fly from 
the Capitoll rothe Aventine hill.Burt 
when he was in the midſt of the 
way , Saint Peters prayers did over- 
come his forceries , and violently 
bring him to the ground, in which 
fall having broke his thigh, within a 
while after he died. | 

Burt none of all theſe relations 
may conduce to the diſcovery of this 
experiment , as it is here enquired 
after, upon natural & artificial grounds. 

2. There are others who have 

con- 


| 
| 
| 


_y | 


— 


A &s8.10, 
Hegeſp-l.3 
C2, 


Pol.Virgil, 
de Inven. 
Rerum.l.8. 
C3. 

Pet. Crivi- 
tus de Ho- 
neſt 3 Diſ- 
ciplin.l 8.c, 
1, miſtruſits 
this relati- 
on as fa- 
bulous, 
Non enim 
Lucas hoc 


omiſiſſet. 
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conjetured a poſſibility of being 
conveyed through the air by the help 
of fowls; to which purpoſe that fi- 
ion of the Ganza's , is the moſt 
pleaſant and probable. They are 
ſuppoſed to be grear fowl of a ſtrong 
laſting flight, and caſily tamable. Di- 
vers of which may be ſo brought up 
as tO joyn together in carrying the 
weight of a man, ſo as cach ot them 


of the burden; and the perſon thar 
is carried may by certain reins dire 
and ſteer them in their courſes, How- 
ever this may ſeem a ſtrange propo- 
lall, yer it 1s not certainly more im- 
probable, then many other arts, 
wherein the induſtry of ingenious 
men hath inſtructed theſe brute 
creatures. And lam very confident, 
that one whoſe genins doth enable 
him for ſuch kind of experiments up- 
on leifure, and the advantage of ſuch 
helps as are requiſite for various and 
frequent trials , might effe&t ſome 
ſtrange thing by this kind of enquiry. 

'Ts reported as a cuſtome amongſt 


ſhall partake his proportionable ſhare | 
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the Lencatians, that they were wont | 
upon a ſuperſtition to precipitare a 
man from ſome high cliffe into the 
ſea, tying abour him with ſtrings ar 
ſome diſtance, many great fowls,and 
fixing unto his body divers fearhers 
ipread, to break the fall ; which (ſaith | 
the learned Bacon, it it were diligent- 
ly and exaclly contrived ) would be 826. 
able to hold up, and carry any pro- | 
portionable weight z and rherefore | 
he adviſes others to think further | 
upon this experiment, as giving ſome | 
light ro. the invention ot che art of | 
flying. | 

3- 'Tis the more obvious and com- 
mon opinion that this may be effe- 
Red by wings faſtned immediately | 
to the body, this coming neareſt to | 
the imitation of nature, which ſhorld | 
be obſerved in ſuch attempts as theſe. | 
This is that way which Fredericus | 
Hermannus in his little diſcourſe ae, 
Arte volandi, doth onely mention and | 
inſiſt upon. And if we may truſt cre. Sothe an- 
dible ſtory , it hath been frequently neu” 
attempred not without ſome ſucceſle. | quas. 


| 


*Tis | 
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Erneftus 
Burgravus 


Phyſeco- 
Lulcana. 
Sturmius 
mn Lat: 
lmgue '6- 
folut. 


Melancho- 
ly,Par,t. 
Sect.1, 
 Mem.3. 


in Panoplia | 
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"Tis re 
| Munk called E/merns, about the Con- 
 feſſors time, that he did by ſuch 
wings fly from a Tower above a 


furlong; and ſo another irom Saint 
Marks ſteeple in Yenice;, another art 
Norinberge ; and Buſbequins ſpeaks of 
a Turk in Conſtantinople, who attemp- 
red ſomething this way. M. Burton 
mentioning this quotation, doth be- 
leeve that ſome new-fangled wir 
('tis his cynicall phraſe) will ſome 
cime or other find ourthis att. Though 
the truth is, moſt of theſe Artiſts did 
unfortunately miſcarry by falling 
down and breaking their arms or 


legs, yet that may be impured to their 
want of experience, and roo much 
fear, which muſt needs poſſefſe men 
in ſuch dangerous and ſtrange ar- 


_ 


rempts. Thoſe things that ſeem very 
difticule and fearfull ar the firſt , may 
grow very facil after frequent triall 
and exerciſe. And therefore he that 
would effe& any thing in this kind, 
muſt be brought up to the conſtant 
praiſe of it from his youth. Try- 


ing 
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ing firſt onely ro' uſe his wings in | 
running on the ground, as an Eſtrich 
7 or tame Geeſe will doe, touching 
the earth with his toes; and ſo by 
degrees learn to riſe higher , till hee 
{ {| ſhall attain unto skill and confidence. 
[ have heard it from credible reſtimo- 
' ny, that one of our own Nation hath 
proceeded ſo far in this experiment, 
that he was able by the help of wings 
in ſuch a running pace to ſtep con- 
| ſtantly ten yards ar a time. 
It is not more incredible that fre- | 
4 | quent practiſe and cuſtome ſhould 
inable a man for this, then for many 
other things which we ſee confirmed 
by experience. W hat ſtrange agility 8& 
activeneſle doe our common tumblers 
& dancers on the rope attain to by c0- 
tinuall exerciſe ? *Tis related of cer- ! Maffeus 
| | tain Indians, tharthey are able when | Fin 
a horſe is running in his full career, to | * * 
ſtand upright on his back, to turn the- 
ſelves round,to leap down , gathering | 
np anything from the ground, & im- 
| mediarly to leap up again, to ſhoot ex- 
actly at any mark, the horſe nor inter- 
| mitting 


es, 


ee a 
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mitting his courſe. And ſo upontwo 
horſes cogether, the man ferting one 
| of his feet upon each of them. Theſe | * 
things may ſcem impoſſible ro others, 
and it would be very dangerous for 
any one to attempt them, who hath 
not firſt gradually atrained co rheſe 
arts, by long practiſe and triall; and | 
why may not ſuch praiſe inable |. 
him as well for this other experiment, 
as for theſe things? 

There are others who have inven- 
red ways to walk upon the warer, as 
regularly and firmly as upon the land. | 4 
There are ſome ſo accuſtomedto this | 
element, that it hath been almoſt as 
naturall co them, as tothe fiſh ; men 
that could remain for above an how- 
er together under water. Pontanus 
mentions one who could ſwim above 
a hundred miles together, from one 
ſhore to another , with great ſpeed, 
Treatiie | and at all times of the year. And it ) 
ofcuſtome. | 15 ſtoried of a certain young man, a | | 
Sicilian by birth, and a Diver by pro- 
feflion , who had fo continualty uſed | : 
himſelf re the water, that he could | 

not 
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not enjoy his health our of ir. It at 
any time he ſtaid with his friends on 
< | the land, he ſhould be fo rormented 
| with a pain in his ſtomack, that he 
was forced for his healch to rerturne 
back again to ſea; wherein he kepr 
his uſuall refidence , and when hee 
ſaw any ſhips, his cuſtome was to 
{wim to them for relief , which kind 
of life he continued till he was an old 
man, and dyed. 

I meation theſe tbings to ſhew the 
great power of practiſe and cuftome, 
which might more probably ſucceed 
in this experiment of flying (if ic were 
but regularly attempted) then in ſuch 
ſtrange effects as thele 

It isa uſuall practiſe intheſerimes, 
for our Funambulones, or Dancers on 
the Rope, toattemprt ſomewhat like 
ro flying, when they will with their 
heads forwards {lide downe a long 
| | cord extended ; being faſtned at one 
end on the top of ſome high Tow- 
'er, and the other at ſome diſtance on 

the ground, with wings fixed rotheir 
4 ſhoulders, by the ſhaking of which 
37 __they 


— 
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' they will break the force of their de- 
' ſcent, It would ſcem thar. ſome ar- 
temprs of this kind were uſuall a- 
' mongſt the Romanes. To which that 
* Deguber,  Expretſion in * Salvian may referre, 
Deil.6. | where among(t other publike ſhewes 
of the Theater , he mentions the Pe- 
Annit.ia taminarit : which word ( ſaith Fo- 
Salvi. ' Braſicanus ) is {carce to be found in 
any other Auchour, being nor men- | 
| tioned either in Fulius Follux, or Po- | 
' litian. *Tis probably derived from 
the Greek word mir: which ſ(igni- 
 fies ro fly, and may reter toſuch kind | ©, 
' of Rope-dancers. 

Bur now becauſe the arms exten- 
| ded, are but weak and eaſily wearied, 
therfore rhe motions by them are like 
| to be but ſhort and flow,an{werable ir 

; may be to the flight of ſuch domeſtick 
| fowl. as are moſt converſant on the 
if ground, which of themſelves we ſee 
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are quickly weary,and tHerefore much 

more would the arm of a man.as being 

| not naturally deſigned to ſuch a mo: 

s | t10N, | 

x | | It were therefore worth the inqui- 
Iy 


A = Mm = £©”c_ mo 


: 


—- — ——  —— 


FR ty | - | p — 
CaP.7. Mechanical Motions. 


———— 


— 


209 


ry to conſider whether this might nor 
be more probably effected by the la- 
 bour of the feer, which are naturally 
more ſtrong and indefatigable : 
In which contrivance the wings | 
ſhould come down from the ſhoul- 

ders on each fide as in theother, but | 
the motion of chem ſhould be from | 
che legs, being thruſt outand drawn 
in again one afcer another, ſo as each 
leg ſhould move both wings,by which 
means 2 man ſhould {as it were) walk 
or climbe up into the air: and then 
the hands and arms might be at leiſure 
to helpand dire che motion , or for 
any other ſervice proportionable to 
their ſtrength. Which conjecture 1s | 
not wichour good probability , and 

ſome ſpeciall advantages above the 

other. + . 

4. But the fourth and laſt way 
ſeems unto me altogether as probable, 
and much more uſefull then any of 
the reſt. And that is by a flying cha- 
riot, which may be fo contrived as 
to carry a man within it ; & though 


Us 


the ſtrength of a ſpring might per- 
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haps be ſerviceable for the motion of 
this engine, yet it were better to have 
it affiſted by the labour of ſome intel- 
ligent mover as the heavenly orbs are 
{uppoled to be turned. And therefore 
if it were made big enough to carry 
{undry perſons together, then each of 
chem in their ſeverall turns might 
ſucceſſively labour in the cauſing of 
this motion; which thereby would 
be much more conſtant and laſting, 
chen it could otherwiſe be, if it did 
wholly depend on the ſtrength of the 
ſame perſon. This contrivance be- | | 
ing 2s much to be preferred before a- 
ny of the other, as fwimming in a 
ſhip before ſwimming inthe water. 


C a y, VIII. 

A reſolution of the two chief difficulties 

that (cem to oppoſe the poſſubiltty of a 
flying Chariot, 


THe chief difficulties againſt the | 
poſſibility of any ſuch contrivance 


may be fully removed in the reſolu- 
tion | 
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tion of theſe two Queres. 

1. Whether an engine of ſuch ca- 
pacity and weight, may be ſupported 
by ſo'thin and light a body as the 
air? 


© 2- Whether the ſtrength of che 
perſons within ir, may be ſufficient 
for the motion of it 2 

I. Concerning the firſt ; when 
Callias was required by the men of 
Rhodes , to take up that great Helepo- 
ls , brought againſt chem by Deme- 
trius, ( as he had done before unco 
ſome leffe which hee himſelfe had 
made.) He anſweredrthar ic could not 
be done. Nonnulla enim ſunt que in 
exemplaribus videntur ſimilia, cum au- 
tem creſcere ceperunt, dilabuntur . Be- 
cauſe chofe rhings thar appear pro- 
bable in lefler models , when they 
are increaſed to a greater proportion, 
doe thereby exceed the power of art. 
For example, though a man may 
make an inſtrument to bore a hole,an 
inch wide,or half an inch, and ſo leſle; 
yet to borea hole of a foot wide, or 
rwo foot, is not ſo much as to bee 
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thought of. Thus, though the air 
| may be able ro uphold ſome leſſer 
bodies, as thoſe of birds, yet when 
| the quantity of them is increaſed to 
any great extenſion , it may juſtly be 
doubted , whether chey will not ex. 
ceed the proportion that is naturally 
required unto ſach kind of bodies. 
Tothis I anſwer, that the engine 
can never be too big or too heavy, 
if the ſpice which it poſſeſles in the 
air, and the motive faculty in the in- 
ſtrument be anſwerable roits weight. 
That ſaying of Caftias was but a| | 
groundleſſe ſhift andevaſion, wherby 
hee did endeavour to palliate his own 
ignorance and diſability. The utmoſt 
truch which ſeems ro be implyed in 
it, is this: That there may be ſome 
bodies of ſogreat a bigneſle,8& gravi- 
ry, that it is very difficult ro apply 
ſo much force unto any particular 
inſtrument, as ſhall be able ro move 
them. 
Againſt the example ir may be af- 
firmed and eaſily proved, that it is e- 
qually poſſible co bore a hole of any | 
Sib bigneſle, 
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bigneſle, as well grear as little, if we 
ſuppolethe inſtrument, 8: the ſtrength 
and the application of this ſtrengthro 
be proportionable ; Bur becauſe of the 
difficulty of theſe concurrent circum- 
ſtances in thoſe greater and more unu- 
ſuall operations , therefore doe they 
falſly ſcem to be abſolutely impoſ- 
ſible. 

So thar'the chief inference from 
this argument and example, doth im- 
ply onely thus much, thar it is very 
difficult co contrive any ſuch morive 
power, as ſhall be an{werable ro the 
ereatnefle-and weight of ſuch an in- 
ftrument as"is here diſcourſed 'of , 
which doth nor artall impair the truth 
ro be maintained ; For it the poſlibili- 
ty of ſuch-a'morion be yeelded), we 
need not make any fcruple of-gran- 
ting the difficultie of .it ; Ir is this 
muſt adde aglory to the invention ; 
and yet this will nor perhaps teem 
ſo very difficult ro any one who hath 
but diligently obſerved ight of 
ſome other birds, particularly 
Kite, how he will ſwim up and down 
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in o we” ſometimes -n a great height, 
and preſent] ain lower, guidin 

himſelf by Us nies with his _— 
extended without any ſenſible mori- 
on of them; and all this, when there 
is only ſome gentle breath of air ftir- 
ring, without the help of any ſtrong 
forcible wind, Now I ſay, if that 
fowl (which is none of the lighteſt) | 
can ſo very cafily move it ſelt up and 
down in the air, withoue fo much as 
ſtirring the wings of it : certainely | 
then, it is not improbable , bur that b 


when all the due proportions in ſuch 
an engine are found out; and: when 
men by long practiſe have-arrivedro 
any $kill and experience, they will 
be able in this (as well as in many 
ather things) to come very nearun- 
to the imitarion of nature. - 

As it is in thoſe bodies which are 
' carried on the water, though they be | 
never ſo bigge or ſo ponderous, { 
( ſuppoſe equall co & Ciry or a ' 
whole Iſland ) yet they wilt alwaies | 
; ſwim on the rop, if they be bur any. | 
| thing lighter, then ſo much water. | 

as 
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as is equall ro them in bigneffe : So 
likewiſe is it 19 the bodies thar are 
carried in the air. Ir is not their 
grearneffe (thonph never ſo immenſe) 
chat can hinder rheir being ſupported 
in that lighr element, it we ſuppoſe 
chem-ro be extended unto a propor- 


tionable ſpace of air. And as from | 


the former experiments, Archimedes 


hart compoſe@a fubrle ſciexce in his 


Book, -De infidentibas humido ; con- 
cerning the weight of any heavy bo- 
 dy,*in referetice tothe water where- 
in it is: So'from' the particularcriall 
of theft other experiments, that are 
here'iriquired after, it'is poffible ro 
raiſe a new ſcience', concerning the 
extenſion of bodies, incompatiſonto 
cheair, and morive faculties by which 

theyare robe carried. | 
' We' ſee a gteat difference betwixc 
the feverall quantities of ſuch bodies, 
as are commonly upheld by the air; 
not only little gnars,8: flies, but alfo 
the Eagle and other fowl of vaſter 
irude. Cardax and Scaliger doe 
uniznimouſly affirt , char there is a 
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| bird amongſt the Indians of ſo great 
| a bigneſle, thar his beak is often. us! 
ſcd tro make a ſheath' or ſcabbard for | 
Friſor. | alword. And Acoſtatelsus of a fow! 
DE ' in Pers called Condores, Which will 
_ {]ofthemlſelves kill and eatup a whole 
Calf at a time. Nor is there any 
reaſon why any other body may not 
be ſupported and, carried by the air, 
[though it ſhouldas much exceedthe | 
quantiry of theſe fow), as they doe 
the quantity of aflic. 
Margns Polys mentions a foul 1 in 
| Mad gaſcar , which, he.cals a Ruck, | 
the ens of whoſe wings 4re 124». | | 
| ces, or threeſcore fqor long,which car |\ | 
wich as much eaſe, ſoop up; an Ele- | 
phant,:as. our Kites do þ Mouſe. If.| f 
'F | this relation were anything cre pls I | 
Ft | it might ſerve as.an abun ant, proof. | 
* | for the preſent WEGs] ur. I conceiv 
| | —_ /-this to be already.ſoevident , _ ir 
needs nat any fable for its, further 
confirmation.; - -. 
Ii. 2. The other doubt was, whether 
8 | | [the ſtrength of the other . perſons, 
: within it, will be ſufficient tor; the. i 
as 24 moving | 
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moving--of- this engine 2 I anſwer, 


will be in the raiſing. of ir from'the 


this, it .may be helped by che ſtrength 
of .winds,'and by-taking irs'firſt riſe 
from-{ſome..mountain or: other high 


air ,- the. motion of it will be eaſe, 
birds , which being ar. any great di- 


o 


tinuetheir-motionfor along rime- 8& 


and exgerjence:thar-many- birds doe- 
croſsthe ſeas for divers hundred miles 


ſixe. hundred miles -from any land. 
es Now 


the main -difticulty and labour” of ir \ 


oround; neer unto which, the earths | 
attractive*+ vigor, 1s obigreareſt effica- | 
cy. Bur for the betrer -effeQing of | 


place. . When once iv'is aloft 'in the | 
as it: i519 the fight. of all kind of | 
ſtance frozh the 'earth;areable ro con- |, 


| way,withlitle labogt br wearineſſe. | 
'  *'Tis:centain from common relation: | 


rogethes :, ſundry of them amongſt || 
'us, Which are of a: ſhort wing 'and:| 
flight , as:Blackbirds;' Nightingales, | 
'&c. doe flie from ius- into- Germany, | 
and. other: xemoter Countries. And'| 
Marimers doe commonty-affirm thar-| 
they have found ſome: fowle above | 
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f lower, as 
birds, which Mariners havethus be- | 
held, and divers others *thar have | 
{been drowned and caft up” by the | 
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Now if we ſhould ſuppoſe theſe birds 
to labour fo much in thoſe long 
journies, as they doe when they flic 
in our fight ahd near the' earth, it 
were impoffible for any of rhem ro 
paſſe ſo farre without-reſting. And 
therefore ir is probable, chatthey do 
mount unto ſo a high a placein the 
air , where the naturall heavineſſe of 
cheir bodies does prove bur - little or 
noimpedimenrttg their flight, Though 
perhaps either /unger, or the ſight 
of ſhips, or the like accident , may 
ſometimes occaſion their defcendi 

we: may gheſfe'of thoſe 


ſea. 7 : 


may be difficult ac the firſt) yer will 
(till be eaſier as'ir aſcends higher, 


ſtrength will be able ro beſtow upon 
ic a \wift motion: as I have proved 


more | 


I 


IP 


 Whence it may appear F thar the 
motion of this chariot { though it | 


cill ar length ic ſhall become urcerly | 
devoid of gravity, when the leaſt | 


— 
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more ar large in another diſcourle. 

Bur then, (may ſome objec} If ir | 
be ſuppoſed that a man in thezthe- 
reall air does loſe his own heavinefle, 
how ſhall he contribute any force to- 
wards the motion of this inſtrument? 

I anſwer, The ſtrength of any li- 
ving creature in theſe externall mo- 
rions, is ſomething really diſtin& 
from, and fuperadded unto its natu- 
rall gravity : as common experience 
may ſhew, nor only in che impreſſi- 
on of blows or violent motions, as 
2 river hawk will ſtrike a fowl wich 
a far greater force, then the meer de- 
{cenr' or heavinefte of his bodycould 
poſſibly perform.- Bur alſo in thoſe 
ations which are: done without ſuch 
help, as the pinching of che: finger, 
the biting of the teerh,8c. all which 
| are of much greater ſtrengrh/ then 
can proceed from the meer heavines 
of rhoſe-parts. _ 

As for the other particular doubts, 
concerning the extream thinneſſe,and 
coldnefſe of this #thereall- air , by 


reaſon of which, is may ſcent to ” 
21- 
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alcogerher impaſſible , 'I ——_— 
reſolved chem'inthe above cited dil- 
| courle. : 
The uſes of ſuch a Chariot may 
- | be various: beſides rhe diſcoveries 
| which might be thereby..made in the | 
| lunary world; It would be ſervicea-| 
ble alſo for the conveyance. ofa man 
co any remote place of this-carth: as 
ſuppoſe tothe 1ndies or Antipodes;For 
| when once it was elevated for ſome | 
few miles; ſo as to be aboye that orb 
of magnerick virtue; which is carried 
abour. by the earths diurnall revolu- | - 
| tion, it might then: be very caſily 
| _ | and ſpeedily directed to any particu- 
| lar place of this great. globe. _. 
| i If the place which: we intended | 
| were under the ſame parallel, why 
| then the earths revolution once -in | 
| 24 howers, would bring it to be un- | 
| der _us,{0 that it would be bur deſcen- 
ding in a ſtraight line, and wee might 
preſently be there. If it were under 
any other parallel, it. would thenonly 
require that we ſhould direct itinthe 
ſame Meridian, til we did'come to that 
paral-| 
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parallel; and then (as before) a man 
might eaſily deſcend unto ir. 

It. would be one great advantage 
in this kind of travelling , that one 
ſhould be perfeRly freed from all in- 
conveniences of ways or weather not 
having any extremity. of heat,or cold, 
or Tempeſts ro moleſt him. This #- 
chereall air being perpetually in an 
equal] temper and calmnefſe. Pars 
ſuperior mund; ordinatior eft nec in nu- 
bem cogitur, nec in tempeitatem impel- 
litur , nec verſatur in turbinem , 'omni 
tumultu caret , inferiora fulminant. 
The upper parts of the world are al- 
ways quiet and ſerene, no winds and 
bluſtring there, they are theſe lower 
clowdy- regions thar are ſo full of 
tempeſts and combuſtion. 

As for the manner how the- force 
of a ſpring, or(in ſtead ofthar ) the 
ſtrength of any living perſon , may 
bee applyed to the motion of theſe 
wings of the Chariot, it may eaſily 
be apprehended from what was for- 


| merly delivered. 


There are divers other particulars 
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As well 
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broad as 
too nar- 
*Yow,may 
be an im- 
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to be more fully enquired after, for 
the perfecting of ſuch a flying Cha- 
riot z as concerning the proportion 
of the wings both for their length 
and breadth , in compariſon to the 
weight which is ro bee carried by 
them, as alſo concerning thoſe ſpeci- 
all contrivances, whereby che ſtrength 
of theſe wings may be ſeverally ap- 
plyed cither to aſcent, deſcent, pro- 
greſſfive, or a turning motion; All 
which, and divers the like enquiries 
can onely be reſolved by particular 
experiments. We know the inventi- 


{ on of ſayling in ſhips does continu- 
| ally receive ſome new addition from 
| the experience of every age, and hath 


been a long while growing up co 
that perfection, unto which it is now 


| arrived. And ſo muſt ir be expeaed 


for this likewiſe, which may as firſt 
perhaps ſeeme perplexed with many 
difficulties and inconveniences , and 


yet upon the experience of frequent | 


cryals, many things may be ſuggeſted 
to make it more ftacil and commodi- 
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He that would regularly attempt any” 
thing to this purpoſe, ſhould obſerve 
this progreſle in his experiments, he 
ſhould firſt make enquiry whar kind 
of wings would bee moſt uſefull co 
this end; thoſe of a Bar being moſt 
eaſily imitable, and perhaps nature 
did by them purpoſely intend fome 


riments;z that creature being not pro- 


| perly a bird, becauſe nor amongſt the 


Ovipara, to imply that other kind of 
creatures are capable of flying as 


tern for imitation. 

Afﬀeer this he might try what may 
be effeted by the force of ſprings 
in leffer models, an{werable unto Ar- 
| chytas his Dove,and Regiomontanus his 
Eagle: In which he muſt be carefull 
to obſerve the various proportions 
betwixt the ſtrength of the ſpring,the 
heavineſſe of the body, che breadth 
of the wings , the {wiftneſſe of the 
motion, &c. 

From theſe he may by degrees a- 


intimation to dire us in ſuch expe- | 


well as birds, and if any ſhould ac- | 
tempt ir, that would be the beſt par- |. 


| 


| ſcend to ſome larger cilays. Cap. | 


—— 


Cay. IX, 

| Of a perpetuall motion. The ſeeming 
facility and reall difficulty of any 

ſuch contrivaiice. The ſeverall ways 

whereby it hath been attempted, par- 
ticularly by Chymiſtry. 


[FT is the chief inconvenience of all 
 *che Automata before mentioned,thar 
they need a frequent repair of new 
ſtrength, rhe cauſes whence their mo- 
tion does proceed; being ſubjet to 
failand come to a period; andthere- 
fore it would be worth our enquiry, 
.to examine , whether or no there 
; may be made any ſuch arrtificiall con- | 
| erivance, which might have the prin- 
/ ciple of moving from it ſelf: ſorhar 
che preſent motion ſhould conſtantly 
be the cauſe of that which ſucceeds. 
This 1s that great ſecret in art, 
which like the Philoſophers ſtone in 
nature , hath been the buſineſle and 
ſtudy of many more refined wits, 
for divers ages together; andit may, 
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well be queſtioned , whether _ 
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like the other, it is not plainly trea- 
red of by any Authour. 
* Not bur that there are ſundry diſ- 


they are rather conjedFures then expe- 


| chey will fail being brought torriall, 
| and will not anſwer in practiſe what 


| chey promiſed in ſpeculation. Any 
' one who hath beene verſed in theſe 
' experiments muſt needs acknowledge | 
| that hee hath been often deceived in | 


his ſtrongeſt confidence ; "when the 
imagination hath contrived the whole 
frame of ſuch an inſtramenrt,and con- 
ceives that rhe event muſt infallibly 
anſwer its hopes; | yer then, does it 
ſtrangely deceive in che proof, and 
diſcovers to us ſome defe&t, which 
we did not before take notice of. 
Hence is it, that you ſhall ſcarce 
ralk with any one who hath never 


ſo little ſmattering inrheſe arrs,bur be 


of them as yet , hath ever beene | 
found our, though if this have, yer 


courſes concerning this ſubje&t, bur 


riments. And though many inventi- | 
ons in this kind , may ar firſt view | 
bear a great ſhew of probabiliry, yer 


will 


| 
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| ſtone, may be juſtly applyed to this, 


| attempted, may be generally reduced 


as being bur an eaſte atchievement,ril! 
further criall and experience hath 
raught him the difficulty of it. There 
being no enquiry that does more en-| | 
tice with the probability, and deceive 
with the [»bti/ty, What one ſpeakes 
wittily cotgerning the Philoſophers | 

| 
thar ir is Cafla meretrix , @ chaſte 
whore. 9uia multos invitat , neminem 
admittit, becauſe it allures many, bur 
admits none. 

I ſhall briefly recite the ſeverall 
ways whereby this hath been actemp- 
ted, or ſeems moſt likely to be cfe- 
&ed, thereby to contract and facili- 
rate the enquiries of thoſe who are 
addicted to theſe kind of experiments; 
for when they know the defects of 0- 
ther inventions , they may the more 
eaſily avoid the ſame , or the like in 
their own. 

The ways whereby this hath been 


co theſe three kinds : 
I, By Chymicall extractions. 
2. By 
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2. By Magneticall virtues. 

3- By the natufall affetion of gra- 
vity. | 

1. Thediſcovery of this hath been 
attempted by Chymiſtry. Paracelſns 
and his followers have bragged, thar 
by their ſeparations and extractions, 
they can make & little world which 


, ſhall have the ſame perperuall mo- 
c tions with this Microcoſme, with che 
of repreſentarion of all Meteors, Thun- 
[ der, ſnow, rain, the courſes of the ſea 

in its ebbs and flows, and the like ; 
| Buc theſe miraculous promiſes would 


require as great a faith ro beleeve 
rhem, as a power to perform them : 
And though they often talk of ſuch 
great matters, 
| At nuſquam totos inter qui talia cn- | 
rant, 
Apparet ullss, qui re miracula tanta 
Comprobet-- | 
yet we can never ſeethem confirmed | 
| by any reall experiment; and then 
beſides, every particular Authour in 
'char- art, hath ſuch a diſtin& language 
> [of his-own, (all of them being to tull 
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of allegories and affected obſcurities) 


char *is very hard for any one (unlefle 
hee bee throughly verſed amongſt 


| chem) co finde our what they mean , 


much more to try it. 


One of theſe ways ( as I finde i |. 


ſer down) is this. Mixe five ounces 
of 5, with an equall weight of 2, 


grinde them together with ten oun-, 


ces of ſublimare, diſſolve them in a 
Cellar upon ſome marble for the 
{pace of tour days, till they become 
like oyl olive; diſtill rhis with fire 
of chafte, or driving fire, and it will 
ſublime into a- dry ſubſtance: and ſo 


by repeating of theſe diſſolvings and 


diſtillings, chere will bee ar lengrh 
produced divers ſmall atomes, which 
being -purt into a glaſſe well lared; and 


kept dry, will have a perpetuall mo- 


tion. ISP 

I cannot ſay any thing from"ex- 
perience againſt chis.; but me thinks 
ir does nor. ſeem 'very probable, be- 
cauſe things that are forced upto fiich 
a vigorouſneſſe and activity, as theſe 


ingredients ſeem to be by cheir fre- | 
quent | 
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quent ſublimacings and diſtillings,are 
not likely to be of any duration; the 
more- any thing is ſtretched beyond 
ies uſualll natore, the leſſe does it 
laſt, violence and perpetuity being no 
- companions. And then beſides, ſup- 
poſe ir true, yer ſuch a motion could 


muſt needs rake much from the de- 
light of ir. | h 
Amongſt the Chymicall experi- 
ments to this purpoſe, may be recko- 
ned up that famous motion invented 
by Cornelius Dreble, and made for 
King James; wherein was repreſen- 


Sun and Moone, and that withour 
the heip either of ſpring or weights. 
Marcellus Franckhein, {ſpeaking of the 
means whereby ir was performed, he 
-cals it, Scintillula- anime magnetice 
mundi, ſeu Aſtralss & inſerſibils ſþ1- 
ritus ; being that grand ſecret, tor 
the diſcovery of which, thoſe Dicta- 
tors of Philoſophie, Demecritus , Py- 
thagoras, Plato , did travell unto the 
Gymnoſophiſts, and Indian Prieſts. 


not wel be applied to any uſe,which | 


red the conſtant revolutions of the 


_— — 


| 
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inan Epi- 
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Hugo Gr0- 
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ad Erneſtit 
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The Authour himfelfin his diſcourſe 
72004 | upon it, does nor at all revealthe way, 
FE | how it was performed. Bur there is 
one Thomas Tymme , who Was a fa- 
| miliar acquaintance of his, and did 
ofen pry into his works, (as he pro- 
tefles himſelt » who affirms ir ro bee 
Philolo- | done thus; By extracting 4 fiery ſþt- 
nano, Ci2- | it ont of the Minerall mater , 
Confer. 2, | Joywing the ſame with his proper aire, 
Cap-3e which included in the Axle tree (ofthe 
firſt moving wheel) being hollow ,car- 
reeth the other wheels, making 4 contt- 
#uall rotation, except iſſue or vent bee 
given in this hollow axle tree, whereby 
the impriſoned ſpirit may get forth. 
What ſtrange thiags may be done 
by ſuch extractions, I know not, and 
| therefore dare not condemn this rela- 
tion as impoſſible; bur me thinks it 
ſounds rather like a chymicall.dream, 
then a Philoſophicall eruth. Ir ſeems 
chis impriſoned ſpirit is now ſer at li- 
| berty, orelſe is grown weary, forthe 


inſtrument (as I have heard ) hath | 
| ſtood ſtill for many years. Ir is here | 


| confiderable that any force is weakeſt 
| near 


| | 
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near the center of a wheel; and there- 
fore though ſuch a ſpirit might of it. 
ſelf have an agitation, yer 'tis not 
eafily conceivable how it ſhould have | 
ſtrength enough to carry the wheels 
about with ic. And then the abſur- 
diry of the Anthours citing this , 
would make one miſtruſt his miſtake; 
he urges it as a ſtrong argument 4- 
gainſt Copernicus, as it becauſe Dye- 
ble did thus contrive in an Engine, 
che revolution of the heavens , and 
the immoveableneſſe of the earth , 
therefore it muſt needs follow thar 'ris 
the heavens which are moved, and 
not the earth. If his relation were 
no truer then his conſequence, it had 
not been worth the citing. 


p + Q 4 Car, 
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Cav. X. 

' of ſubterraneous lamps , divers hiſtori- 
| Call relations concerning their dura- 
tton for many hundred yeares toge- 
ther. 


LJNeo this kind of Chymicall expe- 

riments, wee may moſt probably 
reduce thoſe perperuall lamps,which 
for many hundred yeares together 
haye continued burning without any 
new ſupply in che ſepulchres of che 
Ancients, and might (for ought wee 
knaw) have remained ſo forever. All 
fire, and eſpecially flame, being of 
an active and ſtirring nature, it can- 
not therefore ſubſiſt withour mori- 
on; whence it may ſeem, that this 
great enquiry hath been this way 
accomplithed : and therefore it will 
be worth our eximination to ſearch 
further into the particulars that con- 
cern this experiment. Though ir be 
not ſo. proper to the chief purpoſe of 
this diſcourſe, which concerns Mes» 
| chanicall Geometry , yer the m—— } 

an 
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and curioſity of ir, may abundantly 
require the impertinency. 

There are ſundry Aurhours , who 
creat of this ſubje& on the by , and 
in ſome particular paſſages, bur none 
that I know of (except Fortunius Li- 
cetus) that hath writ purpoſely any 
ſer and large diſcourſe concerning it: 
our of whom I ſhall borrow many of 
thoſe relations and opinions, which 
may moſt naturally conduce to the 
preſent enquiry. 

For our fuller underſtanding of 
this, there are theſe particulars ro be 
explained : 


I . UTH) or quod fit. 


Fo 2 fit. 
2. <rotl te quomods ſit. 


I. Firſt then, for the , or thar 
there have been ſuch lamps, it may 
be evident from ſundry plaire and 
undeniable teſtimonies : Saint Auſtin 


| mentions one of them in a Temple 


dedicared to Venus, which was al- 
ways expoſed to the open weather, 
and could never be conſumed orex- 
tinguiſhed. To him ailents the judi- 

cious 
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Tit.z5. | which had continued there for about 
1550 years, but was preſently extin- 
guiſhed upon the admiſfhion of new 
air. And *tis commonly related of 
Cedreuns,that in Fuſtinians time there 
: . | was another burning lamp found in an 
pm ny old wall at * Zdeſſa,which had remain- 
tus de Lu- | ed ſo for above 500 years,there being | 
cermsy1. | a crucifixe placed by it , whence it 
TM ſhould ſeem , that they were in uſe 
alſo amongſt ſome Chriſtians. 

But more eſpecially remarkable, is 
that relation celebrated by ſo many 
Authours, concerning Olybins his 
lamp, which had continued burning | 
for 1500 years. The ſtory is thus: 
As a ruſtick was digging the ground 
by Padua, he found an Urne or ear- 
chen pot, in which there was another 
urne, and in this leſſer, a lamp clearly 
burning; on each {ide of ir, there were 
| ewo other Veſlels, each of them full | 
' of a pureliquor, the one of gold, the 
| other of ſilver. Ego Chymie arts , ( ſi 8 
| modo | 


| "AR — - 
Deoperibus | OUS Zanchy. Pancyrollus mentions a | | \” 
p4.pars | Lamp found in his time, inthe ſe- a 
De look pulchre of Twllia , Cicero's daughter, 
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modo vera pneſf ofſe ars Chymia)j _— 
auſim elementa & materiam emmiun, 
(ſaith Matwantins, who had the poſ- 
iefhon of theſe things afrer they were 
cakert up. ) On the bigger of theſe 
urns there was rhis inſcription : 


Plutoni ſacrum munus ne att'ngite fures, | 
Ignetii eft vohis hoc quod in 6rbe later, | 
Namque elementa gravi clauſit digeſta | 
labore | 
V aſe ſub hoc modice, Maximus Olys | 
bius. 
Adſit fecande cuſtos ſibi co;ia corms, | 
Ne tanti pretium depereat latics. | 
| 


—— 
* 


F 


The lefler urn was thus inſcribed: 
Abite hinc peſſim fures, | 
Yos quid wvults , veftris cum oculis 

emiſſitiis ? | 
Abite hinc, veſtro cum Mercurio | 
Petaſato Cadnceatoque, | 
| Donum hoc Maximum, Maximus 
Olybius 
Plutoni ſacrum facit. 
Whence wee may probably conje- |. 


4 | cure that ir was ſome Chymicall ſe- | 
| crer, 
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OO ex ce erg ee _ 


cret, by which this was contrived. 

Baptiſta Porta tels us of another 
lamp burning in an old marble ſepul- 
chre, belonging to ſome of the anci- 
ent Romans, incloſed in a glaſle vi- 
{all, found in. his time , about the 
year 1550,in the Iſle Neſs, which had 
been buried there before our Savi- 
ours coming. 

In the Tombe of Pallas, the Ar- 
cadian who was {lain by Turzus in 
rhe Trojan war, there was found a- 
no:her burning lamp, in the year of 
our Lord 1401. Whence it ſhould 
ſcem, that ir had continued there for 
above ewo thouſand and fix hundred 
years: and being raken our, it did re- 
main burning, notwithſtanding either 
wind or water, with which ſome did 
ſtrive to quench it; nor could it be 
; extinguiſhed till rhey had ſpilr the li- 
; quor that was in ic. 

; Ludovicus Vives tels us of another 
lamp that did continue burning for 
1050 years, which was found alittle 
before his time. 
Such a lamp is likewiſe relat 


— 
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be ſeen in the ſepulchre of Francis | 
| Reficroſſe, as is more largely expreſſed 
in the confeſſion of thar fraternity. 
There is another relation of a cer- 
rain man, who upon occafiondigging 
{omewhat' deep in the ground, did | 
meet with ſomerhing like a dore,ha- | 
ving a wall oneach hand of ic, from | 
which having cleared the earth, he | | 
forced open this dore , upon this ' 
there was diſcovered a faire Vault, | 
and towards the further {ide of it, the | 
ſtatue of a man in Armour , ſitting ! 
by a table, leaning upon his left arm, 
and: holding a ſceprer in his righc 
nand, with a lamp burning before 
him 4 the floor of this Vaulr being ſo 
contrived, that upon the firſt ſtep into | 
ir, the ſtatue would erect ir ſelf from | 
its leaning poſture; upon the ſecond | 
ſtep ir did lift up the ſcepter co ſtrike, | 
and before a man could approach near | 
enough to take” hold of the lamp,the | 
ſtatue did ſtrike and break itro peeces: ' 
ſuch care was there taken that it mighr 
not be ſtoln away, or diſcovered. 
q Our learned Cambaer in his deſcrip- Pag. 57 23 


| | tion 
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tion of Torkſbire , ſpeaking of the' 


rombe of Conſtantins Chlorus, broken 
up intheſe later years, mentions ſuch 
a lamp to be found within ir. 

There are ſundry other relations ro 
this purpoſe. 92wod 44 Iucernds atti- 
net, ille in omnibus fere monuments 
inveniuntur , ( (ſaith Gutherius,) In 


moſt of the ancient Monuments there | 


is ſome kind of lamp, (though of the 
ordinary ſort;) But thoſe perſons who 
were of greateſt note and wiſdome,did 
procure ſuch as might laſt without 
ſupply, tor ſo many ages together. 
Pancirollys tels us that ir was uſuall 


| for the Nobles amongſt the Romans, | 


ro take ſpeciall care in their laſt wils, 


that they might have @ lamp intheir 


Monuments. And to this purpoſe 
chey did uſually .giye liberty unto 
ſome of their (laygs on this conditi- 
on, that they ſhould be warchfull in 
maintzining and preſerving tt. From 
all which relations, the firſt particu- 
lar of this enquiry, concerning the 
beeing or exiſtence of ſuch lamps, 
may ſufficiently appear. | 
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: - Cape. XI. 
Severall opinions concerning the wat ure 
and reaſon of theſe perpetuall Lamps. 


EH Here are rwo opinions to be an- 
ſwered, which doe utterly over- 
chrow the chiefe conſcquence from 

theſe relations. 
x. Some think that theſe ligh's ſo 


often diſcovered in the ancienttombs, | 


were not fire or flame, bur only ſome 
of thoſe bright bodies which do uſu- 
ally ſhine in dark places. 

2. Others grant them ro be fire, 
bur yer think chem to be then firſt 
enkindled by the admiſſion of new 
air, when theſe ſepulchres were ope- 
ned, 

I. There are divers bodies ( faith 
Ariſtotle) which ſhine in the dark, as 
rotcen wood, the ſcales of ſome fiſh- 


es, ſtones, the glow-worm, the eyes | 


of divers creatures. Cardantels us of 
a bird in new Spain, called Coroyum, 
whoſe whole body is very bright,bur 
his eyes almoſt equall ro the light of 

a 


De anima, 
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a candle , by which alone in a darke 

night, one may both write and read 

By theſe the Indians (ſaith he) uſe to 
eat their feaſting Suppers. 

| Iris commonly related and belee- 

ved, that a Carbuncle does ſhine in 

the dark like a burning coal , from 

* col} Whence it hath its * name. To which 

P3:opus. Purpoſe there is a ſtory in «lian, 

4orie Of a Stork, that by a certain woman 

was cured of abroken thigh, in gra- 

titude to whom, this fowl afterwards 

flying by her, id ler fail into her 

lap a bright Carbuncle, which(faith 

he ) would in the night time ſhine as 

clear as a lamp. Bur this and the like 

old relations are now generally diſ- 

|  beleeved and rejeed by learned men: 

 , Doitiſdimorum omuium conſenſu, hujuſ- 

; modi gemme non inveninntur , ( ſaith 

De Lapid. | Boetius de Boot) a man very much skil- 

+ cenms. | led in,and inquiſitive after ſuch mat- 

© ters; nor is there any one of name 

; that does from his owneye-fight or 

; experience, affirm the real exiſtence 

; of any gem ſo qualified. | 

| Some have thought that the light | + 

in 
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ms. 


| 


in ancient tombs hath been occaſioned | | ide Li- 
from ſome ſuch bodies as theſe. For if | cet.de 
there had been any poſlibilicy ro pre- | 
ſerve fire ſo long a ſpace, 'tis likely | 
then that the Iſraelites would have. 
known the way, who were to keepirt | 
perpetually tor their ſacrifices. | 

Bur co this opinion it might bee | 
replyed, that none of theſe Nodtiluca, | 
or night-ſhining bodies have been | 
obſerved in any ofthe ancient ſepul- | 
chres, and therefore this is a mere. 
imaginary conjecture ; And then be- | 
ſides, fome ofAhele lamps have been | 
raken our burning, and continued ſo. 
for a conſiderable ſpace afterwards. 
As for the ſuppoſed conveniency of | 
them , for the perpetuating of the 
holy fire amongſt the Jews, it may | 
35 Well be feared leſt theſe ſhould 
have occaſioned their idolatry ; unto 
which that nation was ſo ſtrongly 
addicted, upon every fleight occaſion; 
nor may ir ſeem ſtrange, if the pro- 
vidence of God ſhould rather permit 
this fire ſometimes to goe out, that 


am! 


{o by their earneſt prayers, being a- 
_" mn 7% 
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* Levit.g. | g4in renued from heaven,(as it * ſom- | F|: 
24. | - . .* 
Mop, | CHIMES Was ) the peoples faich might e 


7-1. | be che better ſtirredup and firengrh- 
r King.18. | ned, by ſuch frequent miracles. 


28, - _” . 
De jave _ 2; Ir is the opinion of Gutherins, 
Maui, 1 2. | that theſe lamps have nor continued 


*-3?- burning for ſolong a ſpace, as they 
| are ſuppoled in the former relations, 
bur that they were then firſt enfla- 
med by the admiſſion of new air, or 
ſuch other occaſion, when the ſepul- 
chres were opened : as we ſce in thole 
' far earthy vapours of divers ſorts, 
| which are oftentimes enkindled into 
a flame. And 'cis ſaid, that there are 
ſome Chymicall ways, whereby iron 
may be ſo heated, that being cloſely 
luted in a glafſe, it ſhall conſtantly 
retain the fie for any ſpace of time, 
| though it were tor a thouſand years 
or more; at the end of which, it che 
| glafſſe be opened, and the freſh aire 
; 261nicted, the iron ſhall be as red hot 
as if ic were newly taken out of the 
fire. 
| { But for anſwer tothis opinion, tis 
conſiderablethat fome urns have had 
inſcrip- | 
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che lamps within them were burning, 
when they were firſt buried. To 


of thoſe which have continued ſo,for 
a good ſpace afterwards z whereas 
che inflammation of far and viſcous 
vapours does preſently vaniſh. The 
lamp which was found in the Ifle 
Neſs, did burn clearly while ic was 
incloſed in the glafſe, bur that being 
proken , was preſently extinguiſhed, 
As for that Chymicall relation, it 
may rather ferve to prove , that 
fire may continue ſo many ages , 
without conſuming any fewell. 

Sothat notwithſtanding the oppo- 
fire opinions, yet 'tis more probable 
that there have been ſuch lamps , as 
have remained burning , without any 
new ſupply, for many hundred years 
rogether ; which was the firſt particu- 
lar to be explained. 

2, Conceraing the reaſon, why the 
Ancients were ſo carefull in this 
particular, there are divers opinions. 


' Some think it to be an expreſſions 
| | R 2 / their 


inſcriptions on them, exprefling char | 


which may be added the experience | 


| 
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cheir beleef, concerning the fouls im- 
mortality, afcer its departure out of 
the body, a lamp amongſt the Egyp- 
tians being the Hziereglyphick of lite, 
And therefore they that could not 
procure ſuch lamps, were yet carefull 
ro have the image and repreſentation 
of them ingraved on their Tombes. 

Others conceive them to be by 
way of gratitude to thoſe infernall 
deities, who rooke the charge and 
cuſtody of their dead bodies, remain- 
inzalways with them in their Tombs, 


lamps were onely intended ro make 
their ſepulchres more pleaſant and 
| lightſome, that they might not ſeem 
ro be impriſoned in a diſmall and un- 
comfortable place. True indeed, the 
dead bodie cannot be ſenfible of this 
light, no more could ir of irs want of 
burializ- yerthe ſame inſtin&t which 
' did excite it tO the deſire of one,did 
| alſo occaſion the other. 

= rt | Licetus concludes this ancient cu- 

' "| ſtome to have a double end. 1. Po- 
litick, 


_— — — SR oo 


and were therefore called D:z mares, | 
Others are of opinion , thar theſe | 


ma — 
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litick, for the diſtin&tion of ſuch as 


im- | were nobly born, in whoſe monu- 

Of 'J| ments only they were uſed. 2. Na- 

JP - turall, ro preſerve the body and ſoul 

ite. || from darknefſe ; For ir was a com- 

ol mon opinion amongſt them, thar the 

full'F | fouls alſo were much converſant a- 

10N | | | out thoſe places where the bodies 

= were buried. 

y 

1all ———— 

= Cv. XII 

ho The moſt probable conjecture how theſe 

_ lamps were framed. 

eſe : : | 
He greateſt difficulty of this en- | Quomodo | 

ke f fr doth conſiſt weklh laſt par- | * | 

ms ticular, concerning the manner how, 

an or by what poſhble means any ſuch 

= perperuall flame may be contrived. 

_ For the diſcovery of which , there 

= are two things tro be more eſpecially \ 

- conſidered. | ' 

- 1. The ſmnuffe or wiek, which muſt 

id adminiſter unrothe flame. 


2. The oyl , which muſt nouriſh | 
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| were not from any hearb or vegeta- 


For the firſt, it is generally granted 


ſuch is that minerall wc they call che 


* Bacon. Ipſe expertus ſum willos Sala- 
manare non conſumi, {aith t Foachimus 
Fortis, Ani * Wecker from his own 


allum, that being formed into the 
likeneflſe of a wick , will adminitter 
ro the flame, and yer not conſume it 
{elf. Of this nature likewiſe was that 


vivum , Or asbeſtinum: of this they 
were wont to make garments , that 
were not deſtroyed , bur purified by 
fire; and whereas the ſpots or foul- 
nefle of other cloaths are waſhed our, 
in theſe they were uſually burnt a- 
way. The bodies of the ancient Kings 
were wrapped in ſuch garments when 
they were put in the funerall pile, 


that their aſhes might bee therein 


preſerved, without the mixture of | 


any other. The materials of them 


ble. 


nn CR 


knowledge affirms the ſame of plnme- 


which the Ancients did call linum: | 


that there are divers ſubſtances which 
will retain fire without conſuming: 


Salamanders wool, faith our learned 
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ble, as other textils, bur from a ſtone 
called Amiantus , which being brui- 
ſed by a hammer, and its earthy na- 
rure ſhaken our, retains certain hairy 
ſubſtances, which may be ſpun and 
woven as hemp or flaxe. Pliny lays, 
that for the preciouſneſſe of ir , it 
did almoſt equall the price of pearls. 
Pancirollys tels us, that it was very 
rare and eſteemed precious in anci- 
ent times, but now is ſcarce found 
or known in any places, and there- 
fore he reckons it amongſt the things 
chatare loſt. Bur L. Yves aftirms,thart 
he hath often ſeen wieks made of ir 
at Paris, and the {ame matter woven 
into a napkin at Lovaine, which was 

cleanſed by being burnt in the fire. 
'Tis probable from thele various 
relations , that there was feverall 
forts of it, ſome of a more precious, 
other of a baſer kinde , that was 
found in Cyprvs , the deſerts of [ndia, 
anda certain Province of Aſia - this 
being common in ſome par:s of [ta- 
ly, bur is ſo ſhorr and byrttle , that 
ir cannot be ſpun into a thred, And 
R 4 there- 
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therefore is uſefull only tor the wieks 
D lapid. | of perperuall lamps, faith Boetrus de 
et gemms, | Boot, Some of this, or very like it, I | 
{,2:62%4* | have upon inquiry lately procured | 

| and experimented. But whether it 
be the ſtone Asbeſtus, or only plume- 
allum, 1 cannor certainly afftirm. For 
it ſeems they are both ſo very like, 
as to be commonly ſold for one ano- | 
cher ({airh the ſame Authour. )How- | | 


lever it does truly agree in this com- 
mon quality aſcribed unto both , of 
being 1ncombuſtible, and not conſu- 
mable by fire : Bur yer there is this 
inconvenience,that it doth contract ſo 
much fuliginous matter from che 
earthy parcs of the oyl, { though ir 
was tryed with ſome of the pureſt 
oyl, which is ordinary co be bought) 
chat in a very few days it did choak 
and extinguiſh the flame, There may 
poſhbly be ſome chymicall way ſoto 
purifie and defecate this oy], thar it 
ſhall not ſpend into aſoory matter. 
However it the liquour be of a 
cloſe and glutinous confiſtency,it ry 
burn wichour 'any ſnuffe, as we ſee 
| in 
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in Camphire, and ſome other bitu- 
minous ſubſtances. And it is proba- 
ble thar moſt of the ancient lamps 
were of this kind, becauſe the exa- 
ceſt relations (ro my remembrance) 
doe not mention any that have been 
found with ſuch wieks. 

Bur herein will confiſt the great- 
eſt difficulcy, ro find ouc what inven- 
tion, there might be for their dura- 
tion. Concerning which there are 
ſundry opinions. 

Saint Anſtin (peaking of that lamp | pecv.ve 
in one of the Heathen Temples, |! 2: «6. 
thinks that it might either be done 
by Magick, the Devill chinking there- 
by to promote the worſhip and e- 
ſteem of that idoll ro which it was 
dedicated, or elſe that the art of man 
might make it of ſome ſuch materi- 
all, as the ſtone Asbeſtus, which be- | zarch.de 
ing once enkindled, will burn with- __ 
our being conſumed. As others{faith | ; 7. 
he ) have contrived as great a won- 
der in appearance, from che naturall 
virtue of another ſtone, making an i- 
ron image {eem to hang in the air, by 
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reaſon of two load-ſtones, the one be- 
ing placed in the ſceling , the other in 
the floor. * 
' Others are of opinion that this may 
| be effected in a hollow veſlell, exact- 
ly luted or ſtopped up in all che vents 
of ir. And then, it a lamp be ſup- 
pofed to burn init , bur forthe leaſt 
moment of time, ir muſt continue ſo 
always, orelſe there would be a Ya- 
@##, which nature is not capable of, If 
you ask, how it ſhall be nouriſhed,ir is 
anſwered, that the oyl of it being tur- 
ned into ſmoak & vapours, will again 
be converted into its former nature; 
For otherwiſe , if it ſhould remaine 
rarified in ſo thin a ſubſtance, then 
there would not be room enough for 
chat fume which muſt ſucceed it; and 
ſo on the other fide, there might bee 
ſome danger of the peretratzon of bo- 
dies, Which nature doth as much ab- 
hor.” To prevent both which , as 
it is in the chymicall circulations, 
where the ſame body is oftentimes 
' turned from liquour into vapour, and 
; from vapour into liquour again; fo 
| in 
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in this experiment, the {ame oy] ſhall 
be turned into fume , and that fume 
ſhall again convert into oy]: Always | 
proviced , that this oyl which nou- 
riſhss the lamp, bee ſuppoſed of fo 
cloſe and tenacious a {ubſtance, that 
may ſlowly evaporate , and {othere 
will be the more leiſure for nature ro 
perfect theſe circulations. According 
to which contrivance, the lamp with- | | 
inthis veſlell can never tail, being al- | 
ways ſupplyed with ſufhcient nou- | 4 
riſhmenrt. That which was found in | | 
the Ile Neſis, incloſed in a glaſle viall, 
mentioned by Baptiſta Porta,isthought | 
co be made after ſome ſuch manner as. 
this, | 

Others conceive it poſſible to ex- 
erat ſuch an oyl our of ſome mine- 
rals, which ſhall fora long ſpace ſerve 
ro nouriſh the flame of a lamp with ,,1,,. 
very little orno expence of its OWn Laxius,l.3 
ſubſtance. To which purpoſe { ſay dw" _ 
they) if gold be diſſolved intoan un- p.;zz, 
Ruous humour , or if the radical]. 
moiſture of that metal! were fepara- | 
| red, it might be contrived to burne. 
& _  _(periogs: _ Þ 
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(perhaps for ever, orart leaſt) for ma- 
ny ages together, without being con- 
ſumed. For if gold it ſelf ( as experi- 
ence ſhews) be ſo untameable by the 
fire, that after many melcings, and vi- 


probable then, that being diſlolvedin- 

to an oylie ſubſtance , it might for 

| many hundred years together conti- 
nue burning. 

T here isa little chymical diſcourſe, 
ro prove that Yrim and Thummim is 
to be made by art; the Authour of 
this Treatiſe affirms that place, Ger. 
6.16. where Godrels Noah, a window 
ſhalt thou make in the Ark, to be ve- 
ry unfitly rendred in our tranſlation 


"nz ſignifies properly ſplendor or 
light; and then beſides, the air being 
at that time fo extreamely darkned 
| with the clouds of that exceſſive rain, 
;2 window could be bar of very little 
uſe in regard of light, unleſſe there 
were ſome other help for it; From 
whence he conjeQtures that both this 
ſplendor , and ſo likewiſe the Urim 


| 


olent heats, ir does ſcarce diminiſh,'tis | 


2 window, becauſe the original word | 


and 
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and Thummim were artificiall, chy- | 
micall preparations of light, anſwe- 
rable to theſe ſubterraneous lamps 
or in his own phraſe, it was the uni- 
verſall ſpirit fixed in a tranſparent body. 

It is the opinion of Licerus ( who | De Lucer- 
hath more exatly ſearched into the | 7#::29-*? 
ſubrileies of chis inquiry ) that fire 
does not need any humour for the 
nouriſhment of ir, but onely to de- 
rain ic from flying upwards. For be- 
ing it ſelf one of the chiefelements 
({aith he out of Theophraſtus) it were 
abſurd to think that it could nor ſub- 
fiſt without ſomething to feed ir. As 
for that ſubſtance which is conſu- 
med by it, this cannot be ſaid to fo- 
ment or preſerve the ſame fire , bur 
onely to generate new. For the 
berter underſtanding of this, we muſt 
obſerve, that there may be athreefold 
proportion bertwixt fire, and the hu- 
mour or matter of it. Either the hu- 
mour does exceed the ſtrength of the 
fire, or the fire does exceed the hu- 

s 


mour; and according to both theſe, 
the flame doth preſently vaniſh. > 
elſe 


—— 
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elle laſtly , they may be borh equall 
in their virtues, (as it is betwixt the 
radicall moiſture and narturall hear in 
| living creatures and then neither of 
'rhem can overcome or deſtroy the 0- 
ther. 
| Thofe ancient lamps of ſuch long 
| duration were of this later kind. Bur 
' now, becauſe the qualicies of hear or 
cold, drinefie or moiſture in the ambi- 

Ent air, may alrer this equality of | 
| proportion betwixt them, and make 
; one ſtronger then the other z there- 
fore to prevent this, the Ancients 
| did hide theſe lamps in ſome caverns 
; of ghe earth, or cloſe monuments : 
' And hence is it, that at the opening 
' of theſe, the admiſſion of new air un- 
' tothelamp does uſually cauſe ſo great 
; an inequality berwixt the flame and 
the oyle, that ic is preſently extin- 
guiſhed. 

Buc ſtill the greateſt difficuley re- 
mains, how to make any ſuch exa&t 
proportion berwixc an unctuous hu- 
mour, and ſuch an active quality, as 
(hs heat of fire, or chis equality be- 


ing 
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ing made, it is yeta further difficul- 
ty, how ir may bee preſerved. To 


| which purpoſe , Licetws thinkes it 


poſſible ro extract an inflamable oyl 


from the ſtone Asbeſtus, Amiantus,or 


the merall gold, which being of the 
ſame pure and hontogeneous nature 
with thoſe bodies, ſhall be ſo pro- 
portioned unto the hear of fire, that 
it cannot be conſumed by ir, bur be- 
ing once inflamed ſhould continue for 
many ages, withour any ſenſible di- 
minution. 

It it be inthe power of Chymiſtry 
ro perform ſach ſtrange effects , as 


are commonly experimented in that 
which they call aurum fulmiuans, one 


{cruple of which ſhall give a lowder 
blow,& be of greater force in deſcent, 
then half a pound of ordinary gun- 
wder in aſcent; why may it not 
be as feaſible by the ſame art to ex- 
erat ſuch an oyl as is here enquired 
after: Since it muſt needs be more 
difficult co make a fire which of its 
owne inclination ſhall rend downe- 
wards, then to contrive ſuch an un- 
ctuous 
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' tuous liquour, wherein fire ſhall be 
' maintained for many years withour 
., any new ſupply. 
| Thus have Il briefly ſer down the 
relations and opinions of divers lear- 
, ned men concerning theſe perperuall 
. lamps; of which, though there have 
| been fo many ſundry kinds, and fe- 
; verall ways to make them, ({ome be- 
ing able to reſiſt any violence of 
' weathers , Others being eaſily extin- 
! guiſhed by any little alteration of 
the air , ſome being incloſed round a- 
bour within glafle , others being 0- 
pen; ) yet now they are all of them 
utterly periſhed amongſt the other ru- 
ines of eime; and. thoſe who are 
: moſt verſed in the ſearch afterthem 
| have onely recovered ſuch dark con- 
| jetures, from which a man cannor 
| clearly deduce any evident principle 
'thar may encourage him to a parti- 
; cular triall. 
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Cay, XIII. 
Concerning ſeveral attempts of contri- 
ving ,a perpetuall motion by magne- 
ticall virtues, 


"FT Heſecond way whereby the ma- 

king of a perperuall motion hath 
been atctempted , is by magneticall 
virtues ; which are nor without ſome 
ſtrong probabilities of proving effe- 
ctuall ro this purpoſe : eſpecially 
when we conſider that the heavenly 
revolutions, (being as the firſt pattern 
imicared and aimed ar in theſe at- 
rempts) are all of chem performed by 
che help of theſe qualities. This 
great orb of earth, and all the other 
planets being bur as ſo many mag- 
neticall globes endowed with ſuch 
various and continvall motions, as 
may be moſt agreeable to the pur- 
poſes for which they were intended. 
And therefore moſt of the Authours, 
who treat concerning this invention, 
do agree, thart the likelieſt way to ef- 
fect it, is by theſe kind of qualities. 
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Ir was the opini6 of Pet: Peregrinss, 
& there is an example pretended for 
rin Betttinns (Apiar.g.Progym.s pro. 
11.)that a magnericall globe orterella, 


| being rightly placed upon its poles, 


would of ir ſelf have a conſtant ro- 
eation,. like rhe diurnall motion of 
the earth, Butthis is commonly ex- 
ploded , as being againſt all experi- 


ENnce, 
Others think ir poſſible, ſo to con- 


trive ſeverall. pieces of ſteel, and 4 
loadſtone ,; that. by their continuall 
attraction and expulſion of one ano- 
therj, they may cauſe a perperuall re- 
volution of a wheel ; Of this opini- 
on were © Taiſner , b Pet. Pertgrings, 
and <Cardan, out of Antonius de Fan- 
tis, Bur D. Gilbert , who was more 
eſpecially verſed in magneticall ex- 
periments, concludes it to be a vain 
and groundlefſe fancy. 

Bur amongſt all theſe kind of in- 


| ventions, that is moſt likely, whereimm 


a loadſtone is ſo diſpoſed, that it ſhall | 
draw unto it on a reclined plane , a 
bullet of ſteel; which ſteele, as it a- 


ſcends 


— 
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ſcends neer'to the loadftone , may be 
comrived to fall down through ſome 
hole in the plane, and fo ro return 
unto the place from whence ar firſt 
ir began eo- move; and being there, 
the loadſtone will again: attract it 
upwards, till coming to this hole ic 
will fall down again: and ſo the mo- 
tion ſhall be perpetuall, as may be 
more eaſily conceivable by this fi- 
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Suppoſe the loadſtone-ro be repre- 
ſented at A B, which though it have 
nor ſtrength enough to attract the 
buller C, dirc&ly from the ground, 
yer may doe ir by the help of the 
plane ZE F, Now when the bullet is 
come to the top of this plane , ns 
own gravity ( which is ſuppoſed to 
exceed the ſtrength of the loadſtone) 
will make it fall into that hole at E- 
and the force it receives in this fall, 


the orher end of this arch, thar it 
will open the paſſage which is there 
made for it, and by irs return will 
again ſhut ir, ſo thar che buller, ( as 
at the firſt ) is in the ſame place, 
whence it was attracted , and conſe- 
quently muſt move perpetually. 

Bur however this invention may 
ſeem to be of fuch ſtrong probabi- 
lity, yet there are ſundry particulars 


which may prove it inſufficient, For, | 


I. This buller of ſteele muſt firſt 


be touched and have its ſeverall poles, | 


or elſe there can be little or no at- 


eraction of ir. Suppoſe C in the ſtecl | 
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co be anſwerable unto A inthe ſtone, 
and to B, In the attraction C'D,muſt 
always be directed anſwerablero A B, 
and ſo the motion will be more dith- 
cule, by reaſon there*can be no rota- 
tion or turning round of the bullet, 
bur it muſt flide up with the line 
C D, an{werable to the axis A B. 

2. In its fall from Z ro G, which 
is - motus elementars , and proceeds 
f-om its gravity , there muſt needs 
be a rotation of it, and ſo 'tis ods, 
bur it happens wrong in the riſe, the 

oles in the buller, being not in the 
ame dirc&ion to thoſe in the mag- 
nets and if in this refluxe it ſhould ſo 
fall our , ;jthat D ſhould be directed 
rowards B, there ſhould- be rather a 
flight chen an attraction, fince thoſe 
two ends doe repel! and not draw one 
another. 

3. If the loadſtone AB, have fo 
much ſtrength that ir can attract the 
bullet in F, when. it is-not turned 


| round, but does onely f{lide upon the 
plane, whereas its own gravity would | 


roule it downwards: then it is evident, 


S 3 the 
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the ſphere of its activity and ſtrength 
would be ſo increaſed when it approa- 
ches much neerer, that ir would nor 
need the affiſftance of rhe plane, bur 
would draw it immediarely to it ſelf, 
without chat help , and ſo the bullet 
would nor fal downthrough the hole, 
but aſcend ro the ſtone, and conſe- 
quently ceaſe irs motion. For if the 
loadſtone be of force enough to draw 
the bullet on the plane, atrhe diſtance 
F B, then muſt the ſtrength of ir be 
ſufficient ro arrrat i immediately 
unto it ſelfe, when & is ſo much 
neerer as EB. And if the gravity of 
the buller be ſuppoſed ſo much ro-ex- 
ceed the ſtrength of the Magner, that 
K cannot draw it direaly when i 1s 
| ſo\near, then will it nor be able ro 
attract the bullet up the plane when 
it is ſo much further off. | 
that none of all theſe Magneti- 
call experiments, which have been | 
as ytt diſcovered, are ſufficient forthe 
| effeting of a perpetual morion, 
' though theſe kind of qualities feern 
| moſt conducible utito & , and yor | 
| 4PS 
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haps hereafter ic /may be contrived 
from them. 


 — 


Cay. XIV. 
The ſeeming probability of effeiting 4a 


a hollow wheel or ſphere. 


king of a perpetuall motion hath 
been attempted, is by the naturall 
affetion of gravity ; when the hea- 
vineſſe of ſeverall bodies is ſo con- 
trived, that the ſame motion which 
they give in their deſcent, may bee 
able to carry them up again. 

Bur againſt the p>ofſibilicy of any 
ſuch invention, it is thus objected by 
Cardan, All ſublunary bodies have a 
direct motion either of aſcent or de- 
ſcent , which, becauſe it does refer 
co ſome rearm, therefore cannot be 
perperuall, but muſt needs ceaſe, when 
it 15 arrived at the place unto which 
it naturally tends. 

I*anſwer , chough this may prove 
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continuall motion by ſolid weights in” 


6 is He third way whereby the ma- | 
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that there is no naturall motion of 
| any particular heavy body, which is 
| perperuall , yer it doth nor hinder 


| bur char ir is poſſible from them to: 


| | = 
' contrive ſuch an artificiall revolution 


as ſhall conftantly be the caule of it 


ſelt. 
Thoſe bocies which may be ſer- 
; Viceable to this purpoſe, are diſtin- 
guiſhable into two kinds. 


of merall, orthe like. 


| 2. Fluid or fliding, as water,ſand, 


GCs | 


Both theſe ways have beenattem- 


|[pted by many, though. with very lit- 


tle or no ſucceſſe. Orher mens con- 
jecures in this kind you may ſee ſer 
down by divers Authours. It would 
be too tedious to repeat them over, 
or ſer forth their draughts. I ſhall 
onely mention two new ones, which 
(if I am not over partiall) ſeem al- 
rogether as probable, as any of theſe 
kinds that have been yer invented; 
and til experience had diſcovered their 
defet and inſufficiency, I did cer- 


I. Solid and confiſtent, as weights 


rainly 


-2| Cap.14. Mechanical Motions, | 265 | 
Yf tainly conclude themrobe infallible. | 

is The firſt of theſe contrivances was | 

r by ſolid weights being placed in 

0 ſome hollow wheel or ſphere, unto |. 

N which they ſhould give a perperuall 

l revolution. For (as the Philoſopher 


hath largely proved) only a circular | ,,;p.py/. 
- motion can properly be perperuall. | 1.8.c.12-4] 
. Burt for the better conceiving of 
| this invention, it is requiſite, that 
we rightly underſtand ſome princi- 
les in Trochilicks, or the art of wheel- 
: | inſtruments; As chiefly , the relati- 
on berwixt the parts of a wheel, and [ 
thoſe of a ballance: the ſeverall pro- 
portions in. the Semidiameter of a| 
wheel, being anſwerable ro the ſides | 27-2 
in 2 ballance , where the weight is | peratioze 
mulrtiplyed according to its diſtance | {tr« ad 
from the center. _ 


| Thus 
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| Thus ſuppoſe the center £o be ar | 
A, and the Diameter of the wheel 
D C, to be divided into equall parts | 
(as is hereexpreſſed) it isevident ac- | : 
cording to the former ground , that | 
' | one pound at C, will equiponderate | 
ro five pound at B, becaule there is 
ſuch a proportion betwixt their ſe-| 
verall diſtances from the Center. And 
ic is not materiall whether or no 
| theſe ſeverall weights be placed hori- 
zontally, for though B do hang lower 
_ 


{ ſtill reraim the ſame. weight which 
| (as is the nature of all heavy bodies) 


"_ tits > lf hs. 
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| chen C, yet this does not ar all concern | 
| the heavineſſe,or though the piummecr 


| C, were placed much higher then ic 
{15 at E, or lower at. F, yet would ic 


it had at'C, becauſe [theſe plummets 


doe cend: downewards by a freight 
line : So. thac their feverall gravitzes 
are to. be meaſured by that pare of 
the horizontall Semidiamerer,which 
is direaly either below or- above 
chE. Thus when the plummet C, ſhall 
be movedeirtherto G or H, it wil loſe 
2 of its former heavinefſe, and bee 
cqually ponderous as if it were pla- 
ced 1m the ballance at che number 3, 
and if we ſuppoſe it ro be fituared ar | 
1 or K, then the weight. of it will lie | 
wholly upon the Center , and not at. 
all conduce to the motion of the, 
wheel on either fide. So that the} 
ſtreight lines which paſſe chrough 
che diviſions of the diameter , may 


| ſerve to meaſure the heavineſle of a- | 
| ny weight in irs ſeverall ſituations. 


Theſe things throughly conſidered, 
it | 


u—_——— 


| 


— 


Daedalus, or, Lis.2, 


it ſeems very poffible and eaftc for a 
man to contrive the plummers of a 
wheel, that they may be always hea- 
vier intheir fall, chen incheir aſcent, 
and ſo conſequently thac they ſhould 
give a perpetuall motionto the wheel 
it ſelf : Since it is impoſſible for 
that to remain unmoved, as long as 
one fide in it is heavier then the 0- 
ther. 

For the performance of this , the 
weights muſt be ſo ordered, 1.Thar 
in their deſcent they may fall from 
the Center, and in their aſcent may 
riſe neerer to it. 2. That the fall of 
each plummet may begin the moti- 
on of that which thould ſucceed ir. 
As inthis following Diagram. 


Where 


” 
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the outward, (the inequality being 
co ariſe from their firuation , ir is 
therefore moſt convenient that che 
number of them be even.) The eight 
inward plummets are ſuppoſed to be 
in themſelves ſo much heavier then 
the other, that inthe wheel they may 
be of equall weight with thoſe a. 
bove them, and then the fall of theſe 


will bee of ſufficient force ro bring 
| | down 


ee 
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Where there are 16 plummets, 8. 
in the inward circle, and as many in | 


26 


| 
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down che other. For example, it che 
outward be each of rchem..q ounces, 
chen the inward muſt be 5 , becauſe 
che outward is diſtant from the cen- 
rer 5 of thoſe parts, whereof the in- 
ward is but 4. Each paire of theſe 
weights ſhould be joyned together by 
2 licle ſtring or chain , which mu 
be faſtned about the middle berwixr 
the buller and the center of thar 
plummet, which is to fall firſt, and | 
at the top of the other. 

When theſe bullets in their de- 
{cent are at their fartheſt diſtance 
-| from the center of the wheel , then 
| ſhall they be ſtopped, and reſt on the 
pins placed to that purpole; and fo 
in cheir riſing, there muſt be other 
pins to keep them in a cofivenient 
poſture and diſtance from the center, 
leſt approaching to0g necre unto it, 
they thereby become unfic co fall, 
when they ſhall come to the cop of 
the deſcending fide, - 

This may be otherwiſe contrived 
with ſome different circumſtances , 
bur they will all redound tothe m_ 

_ effect, 
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eftet. By ſuch an engine ic ſeemes 
very probable, that a man may pxo- 
duce a perperuall motion. The di- 
ſtance of the plummers from the 


center increaſing their weight on one | 


ſide, and their being tyed to one a- 
nother, cauſing a conſtant ſucceſſion 
in their falling. 

Bur now , upon experience I haye 


| found this to be fallacious, & the rea- 


fon may ſufficiently appear by a cal- 
culation of the heavines of each plum- 
mer,according to its ſeveral ficuation; 
which may eaſily be done by thoſe 
perpendiculars that cut the diameter, 
(as was before explained , and fs here 
expreſſed in five of the plummers on 
the deſcending fide. ) From ſuch a 
calculation it will be evident, thar 
both the ſides of this wheel will e- 
quiponderate , and ſo conſequently 
that: che ſnppoſed inequality,whenee 
the motion ſhould proceed, is bur 
imaginary and groundlefle. On the 
deſcending fide,rhe heavineſle of each 
plummet may be meaſured according 
to theſe numbers, (ſuppoſing the di- 
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| amerer of the wheel co be divided in- 
.to twenty parts, and each of thoſe 
ſubdivided into four.) 


' The outward The inward 
| plummets, plummets. 
Tl I © ) 
The ſum J7 2" The ſum 
C24 7 2” 19. 
= / O 3 oJ 


'  Onthe aſcending fide the weights 
are tO be reckoned according to theſe 
degrees. Wb | 


The outward. The inward. 
£#-£u- "1g (4 

| 7» 7 thus 

% + ET 
SY F* 3 1 
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- The ſumme of which laſt num- 
bers is equall with che former, and 
therefore both the fides of ſuch a 
' wheele, in this ſituation will equi- 
; ponderare, 


_— 
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If it be objected, that the plum- 
met 4 ſhonld bee contrived to pull 
down the other art B, and then the 
deſcending fide will be heavier then 
the other, 

6 For anf{werto this, it is confidera- 

C, 

I. Thar theſe bullers rowards the 
trop of the wheel, cannot deſcend ill 
they come to a certain kind off in- 
'linartion. _ 

2. That any lower bullet hanging 
upon the other above ir, to pull ic 
down, muſt be conceived, as if the 
weight of it were inthar point where 
ics ſtring touches the upper, at which 
point this bnller will be of lefſe hea- 
vineſle in reſpe&-of the wheel, then 
ifir did reſt inits own place: So thar 
both the ſides of it in any kind of 
ſiruation may equiponderate. 
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Cav. XV. 

Of compoſing a perpetnell motion by flu- 
id weights. Concerning Archimedes 
his water-ſcrew. The great probabi- 
 lity of accompliſhing this in1uiry by 
the help of that, with the fallibleneſi 
of it upon experiment. 


Hat which I ſhall mention as the 

laſt way, for the triall of this cx- 
periment, is by contriving it in ſome 
water inſtrument; which may ſcem 
alrogether as probable and caſte as 
any of the reſt, becauſe that element 
by reaſon of irs fluid and ſubtle na- 
| ture ( whereby of its own accord it 
ſearches out the lower and more nar- 
row paſſages) may be molt pliable to 
rhe mind of the artificer. Now the 
uſuall means for the aſcent of water | 
is either by Suckers or Forces,or ſome- 
thing equivalent thereunto; Neither 
of which may be conveniently applied 
unto ſucha work as this, becauſe there 
| IS required untoeach of them ſo much 
or more ſtrength, as may be an{wera- 


ble 


—— 
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ble co the full weight. of the water 
that is to be drawn up ; and then be- 
fides, they move for the moſt part by 
firs and ſnarches, ſo that ir is not ea- 
fily conceivable, how they ſhould 
conduce unto ſuch a motion , which 
by reaſon of its perpetuity mult bee 
regular and equal. 

Buc amongſt all other ways tothis 
purpoſe, that invention of Archime- 
es is incomparably the beſt , which 
is uſually called Cochlea, or the water- 
ſcrew , being framed by rhe helicall 
revolution of a cavity about a. Cy- 
linder. We have not any diſcourſe 
fromthe Authour himſelf concerning 
it, nor 1s it certain whether he ever 
writ any thing to this purpoſe, But 
if he did, yetas the injury of rime 
hath deprived us of many other his 
excellent workes , folikewiſe of this, 
amongſt the reſt. | | 

Athenens ſpeaking of thar grear ſhip 
buile by Hiero, in the framing of 
which, there were zoo Carpencers 
employed fora year rogether, bel: ds 
wany other hirelings tor carriages, 

© 2 and 
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and ſuch ſervile works, mentions this | 


inſtrument as being in ſtead ofa pump 
for that vaſt ſhip , by the help of 
which, one man might eaſily and 
ſpeedily. drain out the water, though 
t were very deep. 

D:odorns Siculus ſpeaking of this 
engine, tels us, that Archimedes in- 
vented it when hee was in Agypt, 
and thar it was uſed in that Coun- 
try for the draining of thoſepirs and 
lower grounds, whence the waters 
of Nilus could not return. $:a:Tiyv 
dS” ores Te p340s val Vepbcatvy ({aith the 
ſam2 Authour.) Ir being an engine ſo 
ingenious and arrtificiall, as cannot 
be ſufhiciently expreſſed or commen- 
ded. And ſo (ic ſhould ſeeme ) the 
Smich in Millain conceived it to be, 
who having without any teaching or 
intormation found it our, and there- 
fore thinking himſelf ro be che firſt 
inventer, fell mad with the meer joy 
of it. 

The nature and manner of making 
this, is more largely handled by Y:- 


The 
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I 
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his |] The figure of it is after this manner. | 


©, [| | volutions BB. The axis and centers 
Or |} | of its motions are at the points C D, | 
e- | | | upon which being turned, it will ſo 
happen that the ſame part of the pipe | 
Yy which was now lowermoſt, will pre- 

ſently become higher, ſo that che 

S water does aſcend by deſcending ; a- 
” [nn_y compariſon to the whole | | 


inſtrument, and deſcending in reſpet 
dl Ls T2 of 


— 


| of its ſeverall pars. This being one 
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of the ſtrangeſt wonders amongſt 
thoſe many, wherein theſe Mathe- 
maticill arts doe abound, that a hea- 
vy body ſhould riſe by falling down, 
and the farther ir paſſes by its own 
naturall motion of deſcent,by ſo much 
higher ſtill ſhall it aſcend; w<h»though 
it ſeem ſo evidently to contradict all 


reaſon and Philoſophy; yer in this 
inſtrument ir may be manifeſted both 
by demonſtration and ſenſe. 

This pipe or cavity for the marter 
of it, cannot eaſily be made of merall, 
by reaſon of its often turnings z but 
for ttiall, there might bee ſuch” aca- 
vity, cut-ina columne of :wood, and. 
attervards covered aver with tinne 
plate, AENY Rus. If 105" 

For the form and manner ob-ma- 
king this: ſcrew, Yizraw/vs does pre- 
(cribe theſe two rules : re 

\ I, Thar there muſt be an equa- 
lity obſerved berwixt the breadthof 
the pipe, and che Giſtance of its. ſe- 
veral] circumvolutions. 

2. That there mukt be ſuch a pro- 


portion 
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portion berwixt the length of_the 
inſtrument, and its elevation , as is 
an{werablero the Pythagoricall Trigon. 
It the Hypotenuſall , or Screw be 5, 
the perpendicalar or elevation muit 
be 3, and the baſis 4. 

However ( with his leave) neither 
of theſe proportions. are generally 
neceſſary, bur ſhould be varied accor- 
ding to other circumſtances. As for 
the breadth of the pipe in reſpe&t of 
its revolutions, it is left ar liberty, 
and may bee contrived according to 
the quantity of water which it ſhould 
contain. The chief thing ro be con- 
ſidered is the obliquity or cloſeneſſe 
of _ circumvolutions. For the 
nearer they are unto one another, the 
higher may the inſtrunicnt be erected, 
chere being no other guide for its 
| erue elevation but this. 

And becauſe the right underſtan- 
ding of this particular 1s one of the 
principall matters that concerns the 
uſe of this engine, therefore I ſhall 
endeavour with brevity and peript 
cuity £0 explain ir. The firſt ching 
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co be inquired after is what kind of 
| inclination theſe Helicall revolutions 
| of the cylinder have unto the Hori- 


| zon, which may be thus found our. 


| 8 
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Ler 4 B repreſent a Cylinder with 
rwo perfect revolutions in it, unto 
which cylinder the perpendicular 
line C Dis equall: the baſis D E be- 
ing ſuppoſed ro bee double unto the 
compaſſe or circumference of the 
cylinder. Now it is certain that the 
angle CED, is the ſame with thar 
by which the revolutions on the cy- 
lir.der are framed, and thar the line 
E C, in compariſon tothe baſis ZE D, 
does_ſhew the inclination of thelſe 
revolutions unto the Horizon. T he 
grounds and demonſtration of this 
are more fully ſer downe by Guidws 


Pbaldws, in his Mechanicks, and that 
| | other | 
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other Treatiſe De Cochlea, which he 


writ purpoſely for the explicarion 
of this inſtrument , where the ſub- 
tilties of it are largely and excellently 
handled. 

Now if this Screw which was be- 
fore perpendicular, bee ſuppoſed to 
decline unto the Horizon by the an- 
gle FBG, as inthis ſecond figure 


then the inclination of rhe revoluti- 
ons in it, will be increaſed by the an- 


gleEDH, though theſe revolutions | 


will ſtill remain in a kind of aſcent, 
ſo that water cannot bee turned 


through them, 
But 


to 


| 
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See a fur- 
ther explt- 
cation of 
this in Y- 
baldus de 
Cochlea,l.2 
Prop.25, 
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Burt now, if the Screw be placed fo 
far declining , thar the angle of its 
inclination FBG , be leſle then the 
angle ECD, in the triangle, as in 
this other Diagram under the for- 
mer; then the revolutions of it will 
deſcend to the Horizon, as does the 
line EC, and in ſuch a poſture, if 
the Screw be turned round , water 
will aſcend through its cavity. 
Whence it is eaſie zo conceive the 
certain declination wherein any Screw 
muſt bee placed for its owne convey- 
ance of water upwards. Any point 
betwixt H and D, being in deſcent, 
but yer the more the Screw declines 
downwards towards D, by ſo much 
the more-water will be caried up by ir. 
If you would know the juſt quan- 

tity of water which every revolution 
does comain and carry, according to 
any 'inclination of the cylinder, this 
may be eaſily found. by aſcribing on 
it an El/lipſes, parallel co the Horizon; 
which El:pſes will ſhew how much 
of the revolution is empty, and how 
much full. 
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The true inclination of the Screw | 
being found, rogether with the cer- 
rain quantity of water which! every 
helix does comain; itis turther con- 
fiderable , that che water by this m- 
ſtrument does aſcend naturally of ' | 

ſelf wichour any violence. or labour, 

and that the heavinziie of it does lie | 
chieftly-upon the \centers or axis of 

the cylinder, both irs fides being of 

equall weight ({aich ##o{dus;) Sothat 1id..;. 
(it ſhould feem ) rhough we fuppoſe 797+ 
each revolution to .have an equall, 
quantity of /warer , yet the Sctew | 

will remain with any part upwards | 
(according-as it ſhall be fer) without 
rurning-miſclt either way.” And there- 


I 


| fore the. leaft Rrengthy being added 


ro entther: of-its: {ides, ſhould make it | 
deſcend, according-to that common 
maxime of Archimedes ; any addition pe £,u- 
will make that which: equiponde- pord-Swp- 
Tates with another, to trend downe 77+ 
wards. | 

Bur now, becauſe the weight of 
this inſtrument, and the water in it 
docs leane wholly upon thes axis, | 


i 


hence | 
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hence is it { ſaith Ybaldas ) thar the 
grating and rubbing of theſe axes 
againſt the ſockets wherein they are 
placed , will cauſe ſome inepritude 
and refiſtency to that rotation of 
| the cylinder, which wonld otherwiſe 
| enſue upon the addition of the leaſt 
weight to any one fide; Bur (faith 
the ſame Authour) any power that 
is greater then this refiſtency which 
does ariſe from the axis, will ſerve 
for the turning of it round. 
| Theſe things conſidered together, it 
wil hence appear, how a perpetual mo- 
tion may ſeem eafily contrivable. For 
if there were but ſuch a water-wheel 
made on this inſtrument, upon which 
che ſtream thar is carried up, may fall 
in its deſcent, it would turn the Screw | 

round, and by that means convey as 
| much water up, aSis required to move 
ir, ſo that the motion muſt needs be 
continuall , fince the ſame weighr 
which in its fall does turn the wheel, 
is by the turning of the wheel carri- 
ed up again. 

Or if che water falling upon one 
Io wheel 
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c wheel would not be forcible enough | 
S forchis effe, why then there might be 
e rwo or three, or more, according as 
c the length and elevation of the inſtru- 
f ment will admit ; By which means 
c che weight of ic may bee ſo multi- 
t plied in the fall, thar ir ſhall bee e- 
N quivalent to twice or thrice that 
[ quantity of water which aſcends. As 
h may be more plainly diſcerned by 
c this following Diagram, BUY 
| 
r 
r 
l 
l | 
| - 
r | Where 
I 
+3] 
1K 2 a — : 


: f 9 ops IE 
TM or ooo TINS ge 


*ag7 


Deetlalus; or, Lam.2. 


- < 

*- » "WS &@ 

» « *. # 

þ Ps. 4 
EO -* s- *, 
TW . 

_ þo « * + 
- 4 - 
_ - ® > . *® 
, . 
- *.* 
- > 
— - "<. - p_ 
j TT 
Fl # £ £4 
. _— 


Ys ” - — PRE Lion od - _ 
[ing IP b00 4 I OM lr FG HE Ment TIL 
þ pil I! if | T [ 0 opt yl | p q | | ' 


A $a, pant aan ML r+ © 1 
og afbirr's auch vtla ku (uh A ba gebt, my 


L | M}- 
ESSASSSSDSAe | 


A. 


CaP.15. Mechanical Motions. 


I, 
©O 
WN 


4 


<= 


Where the figure L 2, at the bot- 
come does repreſent a wooden cylin- 
der with helicall cavities cur in it, 
which at A B, is ſuppoſed to be co- 
vered ever with tin plates, and three 
water-wheels upon it H 1 XK. The 
lower ciſtern which comains the wa- 
rer being C D. Now this cylinder 


being rnrned round , all the. water 


which fro the ciſtern aſcends through 
it, will fall into the veſlell ar E, and 
from that veſſell being conveyed up- 
on the water-wheel # , ſhall conſe- 
quently give a circular motion to 
the whole Screw: Or if this alone 
ſhould bee roo-weak for the turning 
of it, then the ſame water which 
fals from the wheel #, being recei- 
ved into the other 'veſlell F, may 
from thence againe deſcend on the 
wheel 1, by which means the force 
of it will be doubled. And if chis 
be yer inſufficient, then may the wa- 
ter which fals on the ſecond wheel 
F , be received into the other veſlcll 
G, and from thence again deſcend on 
the third wheel ar X :"and ſo for as 

many 
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| many other wheeles, as the inſtru- 
' ment is capable of. So that beſides 
.the greater diſtance of theſe three 
; ſtreams from the center or axis, by 
' which they are made ſo much heavier, 
& beſides,rhat the fal of rhis outward 
| Water 1s forcible and violent, where- 
'as the aſcent of that within is na- 


'as much water to turnthe Screw, as 
1s carried up by ir. 

! Bur on the other fide, if all the 
; water falling upon one wheel, would 
| be able ro turn ir round , then half 
' of it would ſerve with ewo wheels; 
and the reſt may be ſo diſpoſed of 
in the fall, as ro ſerve unto ſome 
other uſefull delightfull ends. 

When I firſt thought of this 1n- 
vention, I could ſcarce forbear with 
Archimedes co cry Our wenrg gente s Ir 
ſeeming ſo infallible a way for the 
effeing of a perpetuall motion, that 
nothing could bee ſo much as pro- 
bably objected againſt it: But up- 
on triall and experience I finde it 


Pm 
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alcogether inſufficient for any ſuch 


purpoſe 
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purpoſe, and that for theſe two rea- 
ſons: 

I, The water that aſcends will 
not make any conſiderable ſtream 
in the fall. 

2. This ſtream (though multipli- 
ed) will not bee of force enough to 
rurn abour the Screw. 

1. The water aſcends gently and 


| by incermiſfions , bur ir fals continu- 


arely and with force ; each of the 
taree veſſels being ſuppoſed full ar 
the firſt , that ſo the weight of the 
water in them might adde rhe grea- 
cer ſtrength and ſwiftneſſe to the 
{treames that deſcend from them ; 
Now this {wiftneſſe of motion will 
cauſe ſo great a difference berwixr 
chem, thar one of theſe lircle ſtreams 
may ſpend more water in the fall, 
then a ſtream fixtimes bigger inthe 
alcent , though wee ſhould ſuppole 
both of them to be continuate, How 
much more then, when as the aſcen- 
ding water is vented by fits and in- 
rermiſſions , every circumvolution 
voiding onely ſo much as is con- 
V 


- tained | 
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tained in one Helix? And inthis par- 
ticular, one thar is not verſed in 
theſe kind of experiments , may bee 
eaſily deceived. 

Bur ſecondly , though there were 
{o great a diſproportion , yet not- 
withſtanding the force of theſe our- 
ward ſtreams, might well enough 
ſerve for the turning of the Screw, 
| if it were ſo that both irs fides would 
p equiponderate the water being in 
them ( as Ybaldus hath affirmed. ) 
Bur now upon farther examination, 
we ſhall find this aſfertion of his, 
ro be utterly againſt both reaſon and |} + 
experience. And herein does conſiſt 
| the chief miſtake of this contrivance. 
For the aſcending fide of the Screw 
is made by the water contained in it 
ſo much heavier thenthe deſcending 
ſide, that theſe ourward ſtreams thus 
. applied, wjll not be of force enough 
to make them equiponderate, much 
lefſe ro move the whole. As may be 
more eaſily diſcerned by this figure. 
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Where A B, repreſents a Screw 
covered over,CD E, one Helix or re- 
volution of it, CD, the aſcending 
fide, E D the deſcending fide , the 
point D the middle. The Horizon- 
call line C F, ſhewing how much of 
the Helix is filled with water, 'viz. 
of the aſcending fide, from C the be- 
ginning of the Helix ro D the middle 
of it; and on. the deſcending fide, 
from D the middle, co che point G, 
where the Horizonrall does cut the 
Helix. Now i is evident chat this 
later part DG, is nothing 'neare ſo 


vy as the other DC. And thus is it 
in all che other revolutions, which as 
they are cither more or larger , ſo 


much, and confequently nor ſo hea- | 


291 


V 2 will 


rn DAE no At 


| Daedalus, or, Lis: 2. 


| de Magnete , 1.2. p.4. depending upon 


will the difficulty of this motion bee, 
increaſed. Whence ic will appeare, 
that the outmard fireams which de- | 
ſcend,, muſt be of ſo mnch force as 
co countervail all chat weight where- 
by the aſcending fide in every one 
of theſe revolutions does exceed the 
other; And though this may beef- 
fefted by making the water-wheels 
larger , yer then the motion will be 
ſo ſlow, that the Screw will not be 
ableco ſupply the ourward ſtreams. 
There 15 another contrivance tO 
this purpoſe mentioned by Xircher 


the hear of the fun , andthe force of 
winds, bur it is liable to ſuch abun- 
dance of exceptions , that it is ſcarce 
worth the mentioning, and does by no 
means deſerve the confidence of any 
ingenuous arciſt. | 
Thus bave I briefly explained the 
probabilities and defects of thoſe ſub- 
tle contrivances, whereby che making 


| rage the enquiry of any m—_— 


of a perperuall motion hath been ar- 
rempted. I would be loath ro diſcou- 


artificer. 
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artificer, by denying the poſhbility of 
cfieing ic with any of theſe Me- 
chanicall-helpsz Bur yet (I conceive) | Trexcd | 
ifthoſe principles which concern the | 77 >*'v** 
{lowneſle of the power in compariſon 
ro the greatneſle of the weight, were 
rightly underſtood, and throughly 
conſidered, they would make chis ex- | 
periment to ſeem ( if not altogether 
impoſſible, yer) much more difficulr | 
t1en otherwiſe perhaps it will appear. 
However,the inquiring after it,cannot 
but deſerve our endeavours, as being 
one ofthe moſtnoble amongſt al theſe 
Mechanicall ſubtilties. And(as it is in 
the fable of him who dugge the 
Vineyard , for a hidtreaſure, though 
he did not finde the money, yet hee 
| thereby made the ground more fruic- 
full, ſo) though we doe nor attaine | 
to the effecting of this particular, | 
yet our ſearching after it . may dil- 
cover ſo many other excellent ſub-] 
tilties, as ſhall abundantly recom- 
penſe the labour of our enquiry. 
And then beſides, it may be ano- 
ther encouragement to conſider the © 1 
| V 5 pleaſure WE © 
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pleaſure of ſuch ſpeculations, which 
doe raviſh and ſublime the thoughts 


with morecleare angelicall content- |: 


ments. Archimedes was generally ſo 
raken up in the delight of theſe Ma- 
chemaricall ſtudies of this familiar 
Siren, (as Plutarch ſtyles them) thar 
he forgot both his meat and drink, 
and other neceſſities of nature ; nay, 
that he negle&ed the'{aving of his 
life, when chat rude ſoldier in the 
pride and haft of victory, would 
not give him leiſure co finiſh his 
demonſtration. What a raviſhmenr 
was that , when having found our 
che way to meaſure Hero's Crown, 
he leaped our of the Barth, and ( as 
if he were ſuddenly poſleſt') ran na- 
ked up and down crying ivgn: ivenxa! 
Ir is ſtoried of Thales that in his 
joy and graticude for one of theſe 
Mathemaricall inventions ;' he went 
preſently ro the Temple, and there 
offered up a ſolemn {acrifice. - And 
Pythagoras upon the like occaſion is 
related to have ſacrificed a hundred 
oxen. The juſtice of providence ha- 
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ving ſo contrived ir, thatthe pleaſure 
which there is in the ſucceſle of ſuch 
inventions, ſhould be proportioned 
ro the great difficulty and labour of 
their inquiry. | 
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